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THE CW LANGUAGE 
By George Hart, WINJM 
Communications Manager (retired), 
American Radio Relay League 


The initials “CW” stand for “continuous wave,” used in the early part of the century 
to distinguish it from “spark,” which put a signal on the air by oscillatory discharge. We 
send code by interrupting the continuous wave signal generated by a transmitter, and 
so we call it CW for short. But spark emission also used the “Morse” code—in fact, 
exclusively—so using the initials to mean transmission by code, as we do now, is really 
a misnomer. 

Why do we put quotes around the name “Morse”? Because that, too, is a misnomer. 
Old Samuel F.B. Morse, were he to come to life, would probably not recognize what we 
call the “Morse Code” as the code he devised in the mid-1800s, because so many 
changes have been made between then and now to make the code easier to use with 
radio waves, which Morse never heard of. 

“CW” and “Morse” are not the only misnomers used in technology and many other 
parts of the English and other languages, but let’s not get into that! Let’s just accept the 
terms and use them in the modern mode. The Federal Communications Commission 
(FCC) uses the term International Morse Code to distinguish it from American Morse, 
the code used by telegraphers on railroad lines and other wire telegraph circuits when 
manual transmission is used (which isn’t too often, if ever, nowadays). The code we use 
on the amateur radio bands is usually called just CW by active amateurs, or sometimes 
just Morse. We'll just call it CW. 

So how do we get a “language” out of CW’s three basic elements: a short sound, a 
longer sound, and spaces in between? Easy. And that’s the word for CW—it’s easy! In 
speaking, there is a great variety of sounds and inflections formed by passing air from 
our lungs through the voice box, the tongue, the lips, teeth, larynx and nasal passages. 
It’s really complicated: There are voiced stops, sibilants, liquids, gutturals, explosives, 
and a host of other methods of forming different sounds. So learning the code, involv- 
ing only three fundamental elements, is a thousand times easier than learning to talk, 
which involves dozens of elements (and you started to master speech when you were 
about two years old). 

Theoretically then, learning the code should be a snap—look how much smarter you 
are now than when you learned to talk! If you can master the alphabet, the numbers 
from 0 to 9 and a few punctuation marks, you' ve essentially learned the entire CW 
language. Could you learn about 40 words or so in a foreign language? No problem. 
Well, that’s all there is to learning the Morse code. CW is a language like any other 


language, except it’s much simpler to learn. 
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The basic unit of code has been called various names. Let's follow Webster and call it 
a baud. The baud is the length of the short sound in code, the nearest vocal equivalent 
of which is a “dit.” The other sound is three times as long and is expressed as a “dah.” 
(Note that the correct way to learn the code is by the sound of each character, not by 
memorizing the fact that a particular character is comprised of a certain series of dots 
and dashes.) The space between dits and dahs in any particular character is equal to the 
duration of one dit. 

From there, you learn to combine the dits, dahs, and spaces together to form charac- 
ters, words and sentences. Again, with only three elements to worry about, it’s a lead- 
pipe cinch. As your speed increases, you'll recognize longer words, phrases and sen- 
tences. You'll then start “copying behind” just as you do, for instance, if someone is 
dictating to you, and a stream of code will make sense without writing it down. 

But, you may ask, why should anyone learn it when it’s so much easier to plug in a 
microphone and talk? An equivalent question might be, why learn to ride a horse when 
its so much easier to drive a car? Well, how about skill? How about being able to do 
something that not one person in ten thousand can do? How about qualities such as 
pride in a manual skill, versatility, achievement, beauty? 

I learned the code when I was 11 years old, not by memorizing dots and dashes from 
the Boy Scout manual, or by using a code practice buzzer, or attending a class (there 
weren't any, then), but by listening to my older brother pound brass on his straight key 
and to the raucous noises coming from the earphones attached to his receiver. It fasci- 
nated me. Soon I recognized CQ when I heard it, then the sound of his call letters (3NF), 
then some Q signals and short words. Within a relatively short time, I knew CW. I 
would go around whistling it or blaring it from a 25-cent harmonica. People started 
moving away from me! 

Thad become bi-lingual. I could “speak” and understand a language very few other 
people were familiar with. My brother Ed and I could converse in public but in private, 
even without anyone knowing we were doing it (by touch). In our teens, when we 
double-dated, we discussed the characteristics of our dates in their presence without 
their knowing it! Later in life, often separated by thousands of miles, we kept in touch 
with a high percentage of reliability, always by CW at medium speeds (25-35 WPM), 
going on SSB only when the path was ideal so our wives and children could talk. 

On overseas trips by ship, I knew before any of the other passengers our exact de- 
parture time by reading the harbormaster’s signal to the ship’s captain. I knew the 
name, identity, origin and destination of passing ships by reading their blinker lights 
signalling to each other. I visited the ships’ radio shacks and was welcomed by person- 
nel thereof after I demonstrated that I could copy news dispatches by CW and provide 
them with volunteer assistance (actually I could copy faster and more accurately than 
most of them). I could tune across any of the amateur bands, and many of the commer- 
cial frequencies as well, listening to CW at almost any speed and understand what was 
being said. No, I didn’t have to write it down; I understood it just as one understands 
the spoken word. It’s a language in and of itself. Sure, it’s slower (but not as much as 
you might think), but it’s basically the same thing—the conversion of sounds to intelli- 
gence by the human brain. 
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This is the age of specialization. A successful person is often someone who can do 
one thing very well, other things only average or not at all. Versatility seems to be 
decreasing in importance. We are apt to get focused on one thing and concentrate on it, 
forsaking most other things. Many radio amateurs today specialize in one activity and 
are seldom heard doing anything else. Those who don't know CW are overlooking an 
important element of versatility and are missing a great deal—in my opinion at least 
half the fun of amateur radio. The versatile amateur, who is egually at home operating 
CW, SSB, packet, or VHF voice repeaters, is our most valuable asset. Granted, commer- 
cial and military usage is gradually getting away from CW because other modes can 
make money or reach objectives faster. But in amateur radio, code is thriving. Take a 
listen on the low end of 40 or 20 meters almost any time of the day or night when condi- 
tions are good, especially when a contest is on or when some “rare DX” shows up. 
You'll hear plenty of CW. Virtually all of these CW operators can talk and a high per- 
centage of them can type (particularly with the presence of personal computers in most 
ham shacks). Hams operate CW by choice, and they are the highly valuable, most 
versatile amateurs. 

Technical achievement by radio amateurs has been a major contributor to the 
world’s electronics technology. A few inventors who started as amateurs have achieved 
worldwide acclaim in electronic technology. No so many individuals have done so in 
the operating fields, but in both WWI and WWII, the self-trained radio amateur was 
mostly responsible for U.S. superiority in both operating and technical skill. In 1917, 
Hiram Percy Maxim (the founding president of the American Radio Relay League), 
helped recruit several thousands of much-needed, skilled CW operators into the armed 
forces by putting out a last call over the extensive trunk-line system before the govern- 
ment closed down amateur radio for the duration of the hostilities. In WWII, the Army 
Signal Corps was heavily loaded with licensed amateurs, and the Army Airways Com- 
munications System (AACS)—which eventually became the U.S. Air Force Communica- 
tions Command—was staffed largely by radio amateurs with a considerable amount of 
CW activity. Code is still used as a backup in many military and commercial circuits 
because of its simplicity and reliability under adverse conditions. 

Did someone laugh incredulously when I mentioned above that beauty is one of the 
facets of CW? Don’t laugh; there is beauty in CW, the same kind as in music, poetry, or 
prose. In my callow youth, my friend W3AFE, who was an accomplished pianist, com- 
posed a piano selection featuring “CQ DE W3AFE” as its theme. He played it fre- 
quently at club meetings and hamfests. A blind girl in Missouri composed an Amateur 
Radio Song, complete with words and music. Beethoven didn’t know he was toasting 
“V for Victory” when he composed his Fifth Symphony, but it has come down in musi- 
cal annals as such. But even aside from music, to the CW expert, there is a special 
beauty in perfectly sent code and a certain emotional rhythm in CW-sent BEFORE and 
the combinations TTJ, PARIS, and the meaningless phrase BEST BENT WIRE BEST. 

Robert Halprin’s book is about the advantages of CW and the fun you can have with 
the code once you become familiar with it. Perhaps it will serve as the needed incentive 
to become familiar with the International Morse code—Amateur Radio’s common bond. 
But don’t let anyone (including yourself) fool you; anyone can do it! 
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CHAPTER 1 


CW: Advantage lours 


The fascinating $10,000,000 permanent “Information Age” exhibit at the 
Smithsonian’s National Museum of American History, on the Mall in Washington, DC, 
retraces the vast history of information technologies along the continuum from the 
telegraph to the computer. 

At the wireless telegraphy display, you can see Samuel F.B. Morse's earliest tele- 
graph (circa 1835), and a recreation of the H.M.S. Titanic’s radio room. The so-called 
“unsinkable” Titanic was, as we all know, the British ocean liner that sank on the night 
of April 14, 1912, on her maiden voyage, after crashing into an iceberg near 
NewFoundland. The hands-on key paddles at this interactive display allow visitors to 
tap out CQD (Come Quick Danger) and SOS (the international distress call) on both 
spark and CW. Think the “fists” on the ham bands are borderline sometimes? Try 
listening to otherwise uninitiated tourists trying to send even a few rudimentary letters 
in code! 

Vintage radio gear, QSL cards and an early issue of QST magazine also figure 
prominently at the display. Explanatory material includes the following information: 
“By 1920 there were thousands of ‘hams’ in the United States. They formed clubs, read 
hobbyist magazines, and exchanged QSL cards verifying their radio contacts. They also 
experimented extensively and expanded knowledge of the properties of radio waves. 
On many occasions they passed along information during emergencies when other 
systems failed.” 

CW is an integral part of the proud heritage of the amateur radio fraternity. But 
with the codeless Technician license becoming such a phenomenal success, some critics 
have suggested that a museum is the only appropriate venue for CW operation. 

May I respectfully disagree? First, be advised that this writer is no nostalgia buff by 
any means. I love all the gadgets of the baby-boom generation—my 386SX notebook 
computer, my stereo VCR, CD player, and so on. I can spend hours browsing at The 
Sharper Image store! 

Yet I also love the code. CW is, perhaps, like baseball; while the basics haven’t 
changed much in more than 100 years, it retains a contemporary uniqueness and excite- 
ment that is harmonious with tradition. 

Yes, the code-free Tech ticket, the new amateur radio license that does not require a 
Morse test, which was implemented by the FCC in February 1991, has been a triumph 
for amateur radio. Most first-time amateur licensees are now entering the hobby 
through the code-free route. If you’re one of those, welcome aboard! 

Indeed, in this day and age, why would anyone want to bother using CW (or learn- 
ing the code in the first place) when there are other methods of communication that are 
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faster and more in keeping with the 90s? CW is indeed a “digital” mode (meaning, in 
essence, a signal that is either in an “on” or “off” state), but it appears no longer to be 
the modern digital mode of choice in the ongoing communications revolution. 

Well, understanding (i.e., being able to “copy”) the code is more than just knowing 
what's going on in the background soundtrack of old WWII submarine movies! (On a 
deadly serious note, it is well documented that brave U.S. prisoners-of-war used a form 
of the Morse code to communicate among each other during their brutal captivity at the 
“Hanoi Hilton” and other Viet Nam War venues.) Admittedly, CW has been de-empha- 
sized in the commercial services and perhaps in the military, but in terms of a full 
enjoyment of the amateur radio hobby, CW means more bands, more contacts, and 
more fun! Consider the following: 

Upward Mobility: If you want to spend your entire ham career on the VHF bands, 
that’s sensational! The choice is yours. But if you desire to gain access to vast HF (high 
frequency) privileges on 160-10 meters for worldwide DX communications, both on SSB 
voice and code (or RTTY or other digital modes, for that matter), you'll need to learn 
enough CW to pass a code test. CW opens the door to worldwide personal communica- 
tions; it’s an opportunity, not an obstacle. The Novice and Technician-Plus licenses 
requires a simple 5 WPM (words-per-minute) test, while the General class requires 13- 
WPM proficiency. Once you pass your General, you can concentrate exclusively on 
voice contacts. But it’s much easier to work your share of DX countries on code—par- 
ticularly but not exclusively in contests—and DX is plentiful on CW. 

Reliability: A code signal slices through the airwaves when no other mode can, and 
remains readable, notwithstanding QRM (interference), QSB (fading), QRN (static) and 
when overall propagation is abysmal. 

Simplicity: CW is the most effective mode for QRP (low power) operation, ultra- 
compact transmitters, and for simpler antenna systems. You won't have the loudest 
signal on the band, but generally speaking, you will be heard. This often becomes cru- 
cial in emergencies and distress-calling situations. 

Spectrum-efficiency: A CW signal has the smallest appetite for bandwidth of any 
amateur mode, thereby allowing you and many others to find clear-frequency room to 
operate on the often-crowded HF bands. A CW signal occupies about one-tenth the 
bandwidth of a SSB signal—so approximately ten CW signals can use the spectrum 
space otherwise occupied by one phone signal. 

Family friendly: CW is a quiet, dignified mode—no shrieking into the microphone! 
With communications headphones on line and the sidetone turned down, you can reach 
halfway around the planet without—except for little clicks—making a peep at home. 

Viability: In addition to microprocessor-controlled electronic memory keyers and 
keyboards, CW itself is congenial with personal-computer technology. With the appro- 
priate software and computer-to-radio interface cable, many hams send code directly 
from their PC keyboard, especially in ham contests. If your station is equipped with a 
TNC (Terminal Node Controller), you can kick back and copy code on your monitor 
screen. 

Universality: Like the challenge of learning to communicate in other languages such 
as Spanish or French, or American Sign Language, or (to refer to America’s pastime 
again) even those hand-gestures from third-base coach to batter on the baseball dia- 


10 THE CODE BOOK 


mond, CW is fun! It's the widely understood international language, free of accent or 
pronunciation variables, that links hams together throughout the world regardless of 
their individual, indigenous languages. 

Tonality: In the foreword to this book, WINJM (my former boss at the American 
Radio Relay League) ably addresses the intrinsic quality of CW communication as an 
art form, with a musical beauty all its own. A smooth, skillful code operator is a vir- 
tuoso performer. And if, as Russian dissident poet Andrei Voznesensky has suggested, 
language is the music of thought, then CW must be the music of language. 

Equality with Intimacy: The late Victor C. Clark, W4KFC, former president of the 
American Radio Relay League, authored a timeless piece in the December 1982 issue of 
QST magazine called “Some Thoughts on the Morse Code,” which underscores many of 
these pro-CW sentiments. In one compelling passage of the article, Mr. Clark summed 
up the unique effectiveness of CW as a thought-transfer mode that treats everyone the 
same. 


There obviously is pleasure for its practitioners in Morse code transmission and reception. 
They point out that the musical clarity of Morse, particularly on today’s crowded bands, 
serves to project thoughts and ideas with a facility that far exceeds the expectation of the 
laboring apprentice, and is beyond the comprehension of the layman. Those who achieve 
true proficiency in the use of the Morse code claim it to be the great equalizer: Differences 
in age, voice pitch and timber, accent and oratorical prowess are absent as a basis for 
prejudgment, while eloquence, expression and erudition are very much the present...it 
provides for ready acceptance of youngsters in an adult environment. 


CW FOR THE 90s 


So you’re wondering if I’m laying it on a bit thick. Good question! How about a real- 
world, practical application of CW operating? Okay. I just received a QSL card from a 
DL7 in Germany, confirming a 10-meter CW contact we made during the 1992 ARRL 
DX Contest. According to the card, my Berlin counterpart was running one (1) watt to 
an indoor antenna when the QSO took place! A solid Europe-to-North America contact 
nonetheless—I did check the log by the way, and he is in there. I was operating from a 
fairly decent station at the time, but the roles could have easily been reversed. 

The point is that there’s simply no way this contact would have had a successful 
outcome on SSB; the DL7’s readable but modest signal would have been lost in the 
shuffle on the phone bands. So if you have a low-profile station (and one watt clearly 
qualifies!), you'll enjoy a vastly greater success ratio for both DX and stateside contacts 
on code. 

But don’t necessarily take my word for it. The codeless license has triggered a huge 
influx of beginners into the hobby, and concurrently, these newcomers are voluntarily 
upgrading to General and above in record levels. Bravo! This is an unintended conse- 
quence of the new license, but fortunately a positive one. Apparently, many newer 
hams are embracing the code by choice rather than necessity (which arguably is the way 
it ought to be), and have found that it’s not so hard after all. 

You've probably picked up this book if you love the code. Or maybe you might just 
want to stay friends with it! That’s okay, too. Whether you find CW attractive and at 
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what level of intensity, please understand that there is absolutely nothing inconsistent 
with being a Man or Woman of the 90s and operating the code, contrary to popular 
belief or all the hoopla surrounding the codeless entry path. And state-of-the-art micro- 
processor technology has made CW even better. So move through the amateur radio 
world as a code enthusiast without apology. And remember this observation by CNN 
anchorman David French, N4KET (from my feature profile in the January 1991 issue of 
OST), in reference to his CW station: “Transmitting on that mysterious thing is more 
interesting than talking!” 
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CHAPTER 2 


Mastering Fhe Code 


If you're a CW freak like me, maybe in a past life you were “Sparks,” the shipboard 
radio operator traveling from one exotic port of call to another on a merchant steamer. 
Or perhaps the stalwart British landline telegraph officer in the opening moments of the 
classic film Gunga Din; he was the chap clicking out the emergency message on his 
telegraph key in the midst of the ambush by the bad guys (by the way, note the film’s 
animated pre-credit sequence of “an RKO radio picture” sent in code from a radio 
tower on top of the world globe). 

The point is that I never had much of a learning deficit with the code. And lucky for 
me (make that extremely lucky), no correlation has yet been found between code apti- 
tude and intelligence! Some persons merely have a more natural inclination or ability 
with CW (a CW “ear”) than others. 

As to the radio theory and the practical application thereof, oh man, that’s another 
matter entirely! Unlike the completely unlimited world of electronics, you only need to 
learn about 43 characters or so to become fluent in the Morse code language. Maybe 
that’s why I was able to deal with it successfully. 

Fortunately, unlike me, most hams are highly competent builders and troubleshoot- 
ers. As a so-called appliance operator, I admire the electronics skills of my fellow radio 
amateurs in the extreme. 

In terms of own my practical, technical expertise, let's just say that I’m a few sand- 
wiches short of a picnic, if you know what I mean! But I’m here to tell you that regard- 
less of your ham radio emphasis, learning the code is easy with a little practice, after 
you install the proper mental software. 

But why bother? Fair question, considering the hoopla surrounding the code-free 
Tech license. I attempted to answer that basic question in Chapter 1. It comes down to 
getting the most out of your amateur radio career. While both the Novice and Techni- 
cian tickets provide for substantial operating privileges on VHF, under international 
treaty, amateurs must demonstrate competency in the code to operate on frequencies 
below 30 MHz. So, if you want to talk around the world, on SSB, code, computer-gener- 
ated radioteletype, or any other authorized digital mode, you need to sit for a code 
exam. 

Passing the simple 5-WPM code test for either the Novice or Technician-plus license 
gives you immediate access to 10-meter phone, the most DX-friendly band in amateur 
radio, along with CW subbands on 80, 40, 15 and 10 meters. Crank it up to 13-WPM for 
the General exam, and your General class ticket provides huge chunks of operating 
spectrum on 160-10 meters. Indeed, General class licensees can use all amateur frequen- 
cies except for those segments reserved for holders of the Advanced and Extra tickets. 
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When you're ready, go for the Extra license (which reguires passing a 20-WPM test), 
which gives you low-end freguency privileges where much of the rarer CW DX congre- 
gates. See accompanying tables listing CW operating privileges and allocations. 

Now for the mental software. Whether you are studying the code as a free agent or 
under the direction of a classroom instructor, there are several basic learning technigues 
that will serve you well. 


SOUND LEARNING TECHNIOUES 


Technigue #1 is to learn the code by sound. Code is an audio medium, comprised 
essentially of a set of short or long audio tones. Tones are combined to form characters, 
letters and numbers. So the most effective way to learn CW is by the sound of each 
Character in dits and dahs (see accompanying table) rather than dots and dashes. 

Dots and dashes have no relevance to the way code sounds when sent on the radio 
and are a show-stopper. Your goal is to hear the sounds, associate those sounds with 
character(s), and then interpret their meanings. Obviously, each character has its own 
established pattern of dits and dahs—associate the sound of that pattern with its charac- 
ter. Because I learned the code the right way, by sound, on those rare occasions when I 
see a Morse code message on paper represented by dots and dashes, I have to convert 
them to dits and dahs in my brain order to understand what it is the writer is trying to 
communicate. 

So learn the code by sound, not by sight. This means learning the code the right way 
the first time. Getting bogged down in counting dots and dashes makes it harder on 
yourself. You'll need an extra or double conversion inside your brain, dots-and-dashes 
to dits-and-dahs, and then dits-and-dahs to letters and words. You'll never be able to 
keep up using this clumsy method. It’s completely impractical. 

Eliminate the first step, and you'll go right into comprehension. That is, through 
practice, you'll easily associate a sound with a letter, which is your entry way to copy- 
ing higher speeds. . 

So emphasize learning the sound of the letters rather than the sequence of their dot- 
and-dash components which are irrelevant to your code skills. Ideally you're striving 
for a process by which your ears hear the CW characters and from there, your brain 
sends a message down your arm as to what information to write down (or type). 

Technique #2 is study under the Farnsworth method. Most authorities agree that the 
best way to improve your code comprehension is to listen to CW sent at a speed slightly 
higher than you are able to copy. In fact, experts have agreed that the so-called 
“Farnsworth” proportional-spacing method is best way to go. That is, rather than “nor- 
mal” spacing, the characters are sent at a higher speed with long pauses in between to 
bring the speed down to the desired training level. Slowing down the effective speed of 
the code practice by manipulating the silence between the letters precludes dot-dash 
translation. A bona fide 5 WPM transmission is slow as molasses, and this slow pace 
runs the risk of encouraging students to count dots and dashes. 

Please note that the Farnsworth method is how more and more amateur exams are 
being administered under the VEC (volunteer examiner) program. Your General code 
exam is likely to be sent at a character speed of 15 or 18 WPM, with the pauses in be- 
tween words to bring the overall speed down to the required 13 WPM. 
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If you study with the ARRL code practice materials (in either the mediums of 
WIAW, cassette tapes, or software), you'll note that the data is sent at a standard ca- 
dence of 18 WPM—the League brings down the spacing between words to create an 
effective speed of 5 WPM. (Others, such as WB6NOA and W5YI, use 15 WPM as their 
standard code-practice character speed). The theory here is that if you learn the Morse 
characters at a faster sending speed right from the beginning, you will have less of a 
problem with the so-called “plateau” at 10-12 WPM. Studying via Farnsworth means 
that your ear will hear a Morse letter as a single sound or entity rather than a cluster of 
short and long sounds. 

Apparently, many students successfully overcome 5 WPM, but hit a wall at around 
10 WPM, which becomes problematic for those wishing to upgrade to General. The 
latest ARRL statistics (based on over 29,000 5-WPM and 66,000 13-WPM tests) indicate 
there is a 66% pass rate for the Novice CW test, but only a 41% success rate on the 
General, so there must be something to this plateau theory. By using the Farnsworth 
method at 18 WPM character spacing, the League believes that the faster speed makes it 
easier to pass the General; with competency at 18 WPM, it should be easy to increase 
speed for the General exam by merely decreasing the spaces between letters and words 
to bring the speed down to 13 WPM. As a general rule, moreover, its always good to 
have a cushion of a few extra WPM faster than the speed on which you will be tested. 

In the main, if you can distinguish between the dit and dah sounds, you can learn 
the code. But some people encounter a basic difficulty in hearing the difference between 
dits and dahs. Assuming your code-practice device makes this possible, try the follow- 
ing (or ask your instructor to try this if you are in a classroom setting): Temporarily 
extend the sending length of the dahs—sound out the dahs four or five times longer 
than the dits to help you distinguish between the dits and dahs. Or temporarily send 
the dits and dahs at different pitches. 

Technique #3 is regular practice. It’s a cliche to be sure, but practice does make per- 
fect—on the radio or off. Repetition is crucial to mastering the code. If you have a re- 
ceiver, you can select listen to transmissions such as W1AW code practice and bulletins 
or eavesdrop on ham on-air conversations. If you already have a license, get on the air 
and work stations in your CW subbands. Absent any radio gear, dive into the array of 
inexpensive tapes and software available these days. Or create a diverse code-study 
Strategy that employs all of the above. See Chapter 5 for details. 

Your code practice sessions should run about 20 minutes or so. Beyond that, your 
attention span will likely wander. But implement a regular, daily schedule for these 
sessions to build momentum towards your exam date. Establish a definite learning 
program based on the time you have available and at the time of day when you are the 
most alert and able to concentrate. And stick to that schedule. But don’t practice CW 
when you're tired. 

In accordance with regular practice, select a firm date for your CW exam (or your 
code and written exams as the case may be). That is, register with your volunteer exam- 
iners for a test on a date-certain. That way your studying efforts are not open-ended 
and theoretical; you are driving towards a real goal at a specific deadline. This deadline 
will help you maintain your motivation while you build momentum toward the test. 
This may be the only way to sustain the appropriate level of interest in your code work. 
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It worked for me in preparing for the Connecticut “bar exam” for lawyers, and there's 
no reason why it shouldn’t work for the CW test. That is, several weeks of intensive 
study to prepare for an exam pre-scheduled on a specific date. | 

e Receive-only. If you're studying code in a classroom setting, your instructor will 
take charge of the proper code-practice framework. Not only that but the camaraderie 
from your fellow students will boost your spirits and encourage you to keep plugging. 
On an individual basis, assuming you have a reasonable communications receiver, 
computer-driven code practice and news-bulletin transmissions from ARRL HO station 
WIAW are a great source of perfect CW material. These transmissions (along with other 
volunteer amateurs who provide a similar service) provide the requisite self-discipline 
and time-prioritization in that you have to tune in at a specific time. And tape record 
these transmissions and replay them at a slower speed if necessary. Find loud, under- 
standable CW signals on the ham bands sending at your speed and perhaps slightly 
above, and copy these QSOs (avoid sloppy sending stations, i.e., those with bad “fists”). 
As with copying W1AW, listening to amateur QSOs provides good practice for the two- 
way contacts you'll be making later—although QRN and ORM may detract from the 
experience. If you are real ambitious about CW, listen to point-to-point “utility” stations 
on the maritime service bands. Keep reviewing what you've learned, with extra drilling 
on any characters you find difficult. 

A related goal is to be able to copy the code in your head, rather than word-for-word 
on paper. That is a longterm goal that you should shoot for later in your CW career. 
When you are preparing for an exam, you need accurate, record copy—which means 
put it in writing! Unless you can speed-print, most people find that copying down CW 
in longhand is the best, if not the only, way to keep up. 

+ Transmit-and-receive: Assuming you're licensed and you've listened around enough 
to get the hang of it, jump in and work stations in the CW subbands at your own com- 
fortable speed. There is no real substitute for practical, on-the-air CW operating for _ 
those who wish to upgrade to the 13- or 20-WPM level (see Chapter 3 for CW operating 
procedures) or wish to become comfortable with this new language. On-the-air operat- 
ing also is a plus in that it gives you practice in CW sending as well as receiving. 

e Off-the-air: Cassette tapes and software abound for learning the code (see Chapter 
5). The advantage of such materials is that you are not locked into an external code- 
practice schedule; you decide when you want to practice and how long. The downside 
is that the flexibility may be inconsistent with self-discipline. But if you’re a self-moti- 
vated person, the tapes/software method is the way to go. If you’re pressed for time, 
tapes are helpful in that you can listen to them in your car on the way to and from 
work. If you have access to a full-featured electronic memory keyer, the random-charac- 
ter generation mode is also an excellent source of code practice. 

Off-air sending is a valuable adjunct to your receive studies, too. You can do this 
with a simple straight key and code practice oscillator or your paddle and memory 
keyer (or transceiver with built-in keyer) and so on. See accompanying sidebar on 
straight key adjustment. Get to know the Morse alphabet hands-on and develop your 
“fist” by sending text from newspaper articles or magazines, etc., or send along with 
your tapes. Familiarize yourself with the Morse characters by sending them out loud; 
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this is also a fail-safe practice method prior to your on-the-air work. 

e The mind's eye: Don’t laugh but I've found (as have others) that spelling out loud or 
in my head the dits-and-dahs for words on road signs and billboards while driving is a 
very effective reinforcement technique. It’s also fun! As with code tapes, since you 
spend hours in your car each week, why not use part of that time to increase your code 
skill? 

For more information on amateur licensing and testing, see Now You're Talking! 
published by ARRL. 


THE EXAM 


As mentioned, a 5 WPM test is required for the Novice license, and you should 
prepare to copy an exam message at least five minutes long. The exam requires knowl- 
edge of the alphabet, numbers, certain punctuation (period, comma, question mark,) 
and these prosigns: AR, BT, DN, and SK. Likewise with the General 13-WPM exam and 
Extra 20-WPM test. 

Volunteer examiners will normally send five minutes of text and then have the 
option of testing you with fill-in-the-blank or multiple-choice questions (or some of 
each) based on that message. Seven correct answers out of ten is the quite reasonable 
minimum passing grade. However, should you fall a little short, the examiners have the 
option of reviewing your straight copy for one consecutive minute of “solid” (i.e., 
perfect) copy, and you could pass the test in this alternative manner. Solid copy at 5 
WPM is 25 correct characters in a row; 65 characters at 13 WPM; and 100 characters at 
20 WPM. 

Back when I was navigating through the exam process, and amateur exams were the 
exclusive province of official FCC examiners (and you had to take your test at the big- 
City office of the FCC in the nearest metropolitan area), you needed one-minute of solid 
copy out of a five-minute test to pass each code element. It was cut and dried; there was 
no multiple-guess exam or any other option! A sending test was also mandatory (those 
FCC-provided straight keys were no bargain, let me tell you!). Today, volunteer exam- 
iners are empowered to dispense with the sending test if they so decide. 

As you probably know, the FCC long ago bailed out of the test-administration 
function; taking an exam under the cold stare of an FCC official had been a memorable 
right-of-passage for hams over the years! In 1982, however, the FCC privatized this 
function, and all amateur exams are now given by volunteer examiners who have been 
accredited by an umbrella organization called a Volunteer Examiner Coordinator or 
VEC. 

The leading VECs are the ARRL/ VEC, 225 Main Street, Newington, CT 06111, and 
the W5YI-VEC, P.O. Box 565101, Dallas, TX 75356. Most amateur exams are given at 
hamfests and conventions. For the exam opportunity near your, contact your local radio 
club or repeater group, the convention/hamfest sponsor or the VEC. 

Generally speaking, it should take only about 2-4 weeks of study to become a candi- 
date for the Novice test (study time for the higher-class licenses vary with the indi- 
vidual). If you've prepared properly and are relaxed, the code test should be cake! 

But if you don’t quite make it the first time, so what? Don’t let any temporary set- 
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back undermine your self-esteem. You'll come back strong the next time ane 
Whether you are on your way to becoming a passionate devotee of CW or La Naa ag 
rarily stopping off en route to life in the phone bands, all you ever have to 

a code test once as you progress up the licensing ladder. Or, as Napoleon on , 
“Victory belongs to the most persevering.” 


YOUR TURN 


In on-the-air CW ragchewing and off-air research, I've been asking radio nt 
what unique methods, if any, they ve used or encountered for learning or ga Ha A 
code skills. Frankly, other than one chap who learned via flashcards in the oy ese by 
appears most folks are learning the code in the conventional way, assisted of c 
the current generation of software and audio tapes. ee 

Here’s where you come in. Did you learn the code in some uncommon i me 
way that you'd like to pass along to the amateur community at large? If so, P 5 a 
forward such to my attention, so that I can share these new methods with rea edy 
subsequent editions of this book. Please contact me either via the publisher or di 
to P.O. Box 310624, N ewington, CT 06131-0624 U.S.A. 


NOVICE HF FREQUENCY PRIVILEGES 


Novice Subband Authorized Modes 
3675- 3725 kHz 
7100- 7150 kHz 

21,100-21,200 kHz 

28,100-28,300 kHz 

28,300-28,500 kHz 


NS 
U.S. CW/DIGITAL MODES-ONLY HF AMATEUR FREQUENCY ALLOCATIO 


1800- 2000 kHz** 

3500- 3750 kHz 

7000- 7150 kHz 
10,100-10,150 kHz 
14,000-14,150 kHz 
18,068-18,110 kHz 
21,000-21,200 kHz 
24,890-24,930 kHz 
28,000-28,300 kHz 


“per ARRL band plan, CW recommended from 1800 to 1840 kHz. 
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THE INTERNATIONAL MORSE CODE AS USED IN AMATEUR RADIO 
Also known as the Continental code, radiotelegraph code or Morse Code. 


[note below that when sounding out each character, drop the t in each dit except the one that falls 
at the end of the character) 


LETTER 


zZ 

ovaonoues on = E NKXE<OCHNWOTOZSTATTIONHOUNS > 
hasi 
& 


SOUND 

di dah 

dah di di dit 
dah di dah dit 
dah di dit 

dit 

di di dah dit 
dah dah dit 

di di di dit 

di dit 

di dah dah dah 
dah di dah 

di dah di dit 
dah dah 

dah dit 

dah dah dah 
di dah dah dit 
dah dah di dah 


dah di dah dah 
dah dah di dit 


di dah dah dah dah 
di di dah dah dah 

di di di dah dah 

di di di di dah 

di di di di dit 

dah di di di dit 

dah dah di di dit 

dah dah dah di dit 
dah dah dah dah dit 
dah dah dah dah dah 
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BASIC PUNCTUATION 
period (.) di dah di dah di dah 
comma (,) dah dah di di dah dah 
guestion mark (?) di di dah dah di dit 
slantorfaction bar" (/) dah di di dah dit 
double dash** dah di di di dah 


“sometimes represented as s DN. 
“usually represented as BT, and often used instead of period or comma. 


PROPER SPACING FOR MORSE-CODE SENDING 


Element Spacing Length in Dits 
dit 1 
dah 3 
space between elements 1 
space between characters 3 
space between words 7 
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STRAIGHT KEY SENDING—PROPER TECHNIQUE AND ADJUSTMENT 





















Rest your arm on the table, letting your wrist and hands do all the work. 

Sit erect, with your elbow on the operating desk or table and your hand on the 
key (which should be far enough away from the table edge so that your elbow 
snugly rests on your operating desk when you touch the key knob). Your wrist 
should be off the table, raised slightly by the muscles in your forearm. jé 
Grasp [or caress] the key knob lightly with your fingertips—your thumb shou 

be on the left edge, index finger towards the front and middle finger to the right. 
Don't grip tightly—with a light grasp, you'll be able to send for long periods 
without fatigue. The hand, wrist, and arm should always be relaxed. 4 
Adjust spacing between contacts (the distance the key knob must move to sen 
each Morse letter) so the knob moves approximately 1/16th of an inch—about 
the thickness of a dime. 

If you're not comfortable with this setting, try a slightly wider or reduced spac- 
ing. By trial and error, you will find a spacing that works best for you—which 
will change over time as your sending speed increases. i 
Adjust spring tension (that keeps the contacts apart) to provide the best and mos 
comfortable “feel” for you when sending. 

Ball bearing pivot points on either side of the crossarms (if your key comes 
equipped with such) normally need no adjustment. Be sure, however, that the 
crossarms move freely in these pivots. If the bearings are too tight, the key will 
bind or stick; too loose and excessive play in the bearings will result. The side 
screws also adjust the crossarms from side to side so the contact points line up. 
Loosen lock nuts of adjustment screws before making any adjustments. When 
you're finished, tighten lock nuts securely. 
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e A “shorting bar” used to close the key contacts (i.e., key down) for transmitter 
tuneup is a useful feature of the better-guality straight keys. 

e Fasten your key to a piece of wood or other heavy weight to prevent it from 
sliding around as you send. [The typical commercially manufactured paddle 
rests on a heavy metal base with rubber feet to prevent the paddle from wander- 
ing around on your operating desk while you're sending.] 

A board that extends under your forearm to allow your arm to hold the key in 
place also allows you to subsequently reposition the key to find the most com- 
fortable sending position based on personal preference and experience.. A piece 
of 1/4-inch Plexiglas® about 12 inches long works well for this type of key base. 


Summary: Proper forearm support, with your wrist off the table, a gentle grip, a 
secure key base, and a smooth up-and-down motion, make for clean, 
effortless sending. 

Source: Now You're Talkingl, published by the ARRL. Used by permission. 


CROSSARM SHORTING BAR 


SHORTING BAR 


N 
SPACE CONTACT 


ADJUSTMENT dh KNOB 


TO KEY 


CONTACTS 
SPRING TENSION 


ADJUSTMENT 


PIVOT BEARING 
BEARING ADJUSTMENT 





Source: Now You're Talking!, published by the ARRL. Used by permission. 
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CHAPTER 3 


CW Operating lechniques 


Actor/ Director Woody Allen has been quoted as saying that “80% of success is 
merely showing up.” Although no endorsement of his unconventional family life is 
meant here, that quote (taken in isolation and disregarding the source) has great mean- 
ing for new CW operators. 

Tapes and software bode well for your CW success, as does monitoring on-the-air 
code practice. But the best way to improve your CW skills is to get on the air and use 
them, assuming you're already licensed. It's real simple. One or two QSOs a week will 
do wonders for your CW comfort zone, especially in the Novice bands where you can 
converse with new friends as fast or as slow you like. 

Whether you are prowling the Novice bands or those allocated to General and 
above, you have two ways of entering into a contact, either calling CQ or answering a 
CQ (actually there’s a third way—a pre-arranged schedule—but you know what I 
mean). 

The CQ call is like a homing beacon. Unless a band sounds dead, it’s generally 
considered good amateur practice to listen first for a station calling CQ and then reply 
to that station. Scanning the band will also give you a sense of the prevailing activity 
patterns and propagation conditions. 

Listening first is preferred, as there is usually an abundance of activity in CW bands. 
The idea is that it’s an inefficient use of the spectrum for everyone to be CQing—other- 
wise who'll be left to respond? All chiefs and no indians, as it were. 

Obviously there will be occasions when you will want to initiate the contact too, so 
it’s your choice. Nonetheless, be sure to answer someone who is sending at a speed that 
you can handle comfortably or call CQ at a speed consistent with your ability to receive 
code (at the beginning of your CW career you'll probably be writing everything down 
that you hear on the radio; in the long run you'll be able to copy the typical CW QSO in 
your head with no problem). Further, in terms of spectrum efficiency, boycott any 
station who insists on calling CQ endlessly (and please never do it yourself—your CQs 
should be brief). It’s like being a captive audience to one of your most boring relatives, 
if you get my drift! 

Before calling CQ, make a good-faith listening effort to determine that the frequency 
is clear; double-check by sending QRL? (“is this frequency in use?”), and standby for 
anyone answering yes (C), which is your cue to move elsewhere. 

A few other CW-operating hints: CW allows the use of narrower receiver filters. 
Always operate code with your CW filter activated; your transceiver should be 
equipped with a narrow 500-Hz filter for code work so that you can navigate through 
QRM relatively easily and isolate on the one signal you are interested in. 
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Operating with a good pair of communications headphones, rather than getting the 
audio through a speaker, is recommended for concentration and isolation from outside 
distracting noise, particularly when you are working weak signals. A good CW opera- 
tor develops the ability to separate signals in his brain, too (this may seem weird, but 
my CW experience has caused me to develop an ability to distinguish and comprehend 
several in-person voice conversations at once, which is particularly handy at parties and 
other group situations!). 

After calling CQ, invoke your RIT (Receiver Incremental Tuning) control to hone-in 
on stations calling you slightly off frequency. RIT allows you to shift your receive fre- 
quency over a limited range without affecting the your transmit frequency. You'll need 
your RIT control for split-frequency DX chasing (see Chapter 6). Although amateur 
transceivers theoretically transmit on the same frequency, a slight frequency difference 
may exist. This is called the offset. The RIT control allows you to retune your receiver 
slightly to compensate if the station you're in contact with has a different offset in his/ 
her transceiver. 

For this reason, make sure to de-activate or clear your RIT control when you are 
calling another station to make initial contact (unless it’s a split-frequency pileup situa- 
tion) so that both of you will be on or close to the same frequency. That is, when calling 
a station for the first time, the RIT control should be off, so that the difference between 
the operating frequencies is minimized. This is called being “zero beat.” 

Zero-beating with a separate transmitter and receiver setup is often an elaborate 
process. Fortunately, this is a non-issue for most of us, since most everyone Owns trans- 
ceivers, and zero-beating with a transceiver involves the manipulation of one dial. You 
will be close to zero beat when you tune in the received signal for its strongest peak and 
to a comfortable pitch (although some hams prefer a slightly higher or lower pitch than 
others). Refer to your transceiver’s instruction manual for further instructions on Zero 
beating. 

The rules of engagement are fairly simple in a routine CW QSO: 


QSO Concise Translation 
CQ CQ DE WD3Q WD3Q K Calling any station from WD3Q go ahead. 


WD3Q DE WAIWEM WAIWEM AR WD3Q from WAIWEM over. 


QRZ? DE WD3Q AR Who is calling me? This WD3Q over. 

DE WAIWEM WAIWEM AR This is WAIWEM WA1WEM over. 

WAIWEM DE WD3Q R TNX WAIWEM from WD3Q, Roger, thanks for 

CALL UR RST 599 calling, your signal report is 599 

HR QTH WASH DC [maximum signal report] here in 

NAME ERIC HW? DE WD3Q K Washington DC, and my name is Eric. How is 
my signal at your location? This is WD3Q, go 
ahead. 
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Once they get the preliminaries of name, OTH (location) and signal report (pursu- 
ant to the RST system—see below) out of the way, WD3Q and WA1WEM are free to 
discuss anything that's on their minds. Subject to FCC and applicable international 
rules, any subject that both hams feel comfortable discussing, other than those topics 
that are indecent or obscene or otherwise would be inappropriate for an in-person 
conversation in a public setting, is fair game. But remember that anyone with a receiver 
can listen to your conversation. 

Freedom of speech is guaranteed under the U.S. Constitution, and ham radio is a 
healthy way to exercise those constitutional rights in a responsible manner. Prosigns, Q 
signals and abbreviations (see below) are used to convey information in a more speedy 
format. For instance, in the example above, WD3Q used the Q-signal “QRZ?” to signify 
that he didn’t comprehend the other station’s call the first time out (possibly because of 
QRM [interference] or some other reason), and he is asking the station to please call 
again. Keep this procedural information handy for ready reference during your CW 
contacts. 

In amateur radio, your call sign is sort of like an access code or a calling card! 
Callsign acknowledgement opens the conversation; it’s the show starter. After that, 
however, station identification pursuant to FCC rules is required only every ten min- 
utes during a conversation and at the conclusion of the conversation. This pertains only 
your own call sign. You need not sign the other station’s call at all if you don’t want to. 
When you and the other station are passing it back and forth to each other in a conver- 
sational way, don’t waste time identifying in less than 10-minute intervals. 

To wrap up the contact, just thank the other station for the pleasant conversation 
(TNX QSO), tell him you have to run along now (QRT), and simply clear out: SK DE 
WD3Q. At your option, you can add CL after your call sign to indicate your are shut- 
ting off your equipment and leaving the shack. Like ORT, this tells listeners not to 
bother to call you. 


PREPARING FOR YOUR FIRST QSO, AND THE NEXT ONE, 
AND THE ONE AFTER THAT! 


Take the plunge—nothing compares with actual on-the-air experience! 

Reality check: If you have limited experienced in sending code, try practicing 
smooth sending with your CW equipment (traditional straight key, “bug,” elec- 
tronic keyer and paddle, or computer keyboard, etc.) off the air, using a code- 
practice oscillator, the speaker of your keyer or computer, or your transceiver's 


sidetone (in the latter case, please turn the power-output drive control to zero 
and/or deactivate your VOX). But don’t be overly concerned about making 
sending errors once you’ve made your on-the-air debut; we all do it. When you 
make a mistake, just start that word over again. 

Listen on your frequency first before transmitting. 

Operate on the bands where you have the strongest signal (usually the highest 
open band) or those that are open at that particular time. Generally, the higher in 
frequency the less QRM. 
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CQing should be brief and sent at your own comfortable copying speed to indi- 
cate to other stations coming back to you approximately how fast or slow they 
should send. 

Similarly, when responding to a station calling CQ, your speed should closely 
match the speed of that station. 

If a station's code speed is a little ambitious for you, ask him/her to QRS (slow 
down). 

In the General bands, go to the higher end of the band (where both activity and 
code speed are lower) for a more relaxed operating environment, if desired. 

Use your CW receive filter, RIT control, and headphones for the most effective 
operating. 

The special CW vocabulary of Q signals, prosigns and CW abbreviations convey 
the most amount of information with the fewest amount of CW words. 

Engage in a back-and-forth conversational flow, but keep transmissions short so 
that each operator has equal time. Also, be careful not to monologue when band 
conditions are marginal and/or signals on either end of the circuit are weak. 
Your signal (or your counterpart’s) could be swallowed up by ORM or OSB. 
Operate contests; they are splendid for jump-starting your CW progress (for 
more information on CW contest operating, see Chapter 6, as well as my book 
Ham Radio Contesting and the other sources that appear on the recommended 
reading list). 

Have fun, and operate CW when you feel energetic, not when you’re tired. 


VOICE VS. CW PROCEDURE 


On Phone, You Say: On CW, You Send: Context When Used: 
OVER AR after call to specific station. 


Roger R to indicate all info received. 


Go ahead K to tell any station to respond. 


Go ahead [specific station only] KN to tell a specific station to respond. 


Clear SK at the end of a contact 
Clear and leaving the air CL when you are shutting down. 
These specialized CW abbreviations, which provide a ongoing status report of a 


QSO, are called “prosigns.” The overline (~ _ ) over a two-letter prosign means that 
the letters are to be sent together as one signal rather than as two distinct letters. 
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Q Signals 
Given below are a number of Q signals whose meanings most often need to be expressed with brevity and clarity in amateur work. 
(O abbreviations take the form of questions only when each is sent followed by a question mark.) 


QRG 


QRH 
ORI 


ORv 
ORK 


QRL 
QRAM 


ORN 


ORO 
QRP 
QRQ 
QRS 
QRT 
QRU 
QRV 
ORW 


QRX 


QRY 
QRZ 


QSA 


QSB 
QsD 


Will you tell me my exact frequency (or that of __)? 
Your exact frequency (or that of —) is —— kHz. 

Does my frequency vary? Your frequency varies. 

How is the tone of my transmission? The tone of your 
transmission is ___ (1. Good; 2. Variable; 3. Bad). 

Are you receiving me badly? | cannot receive you. Your 
signals are too weak. 

What Is the intelligibility of my signals (or those of 
——)? The intelligibility of your signals (or those of __) 
is ___ (1. Bad; 2. Poor; 3. Falr; 4. Good; 5. Excellent). 
Are you busy? | am busy (or | am busy with ___), Please 
do not interfere. 

Is my transmission being Interfered with? Your 
transmission Is being interfered with .— (1. Nil; 

2. Slightly; 3. Moderately; 4. Severely; 5. Extremely.) 
Are you troubled by static? | am troubled by static —— 
(1-5 as under ORM). 

Shall | Increase power? Increase power. 

Shall | decrease power? Decrease power. 

Shall | send faster? Send faster (—— WPM). 

Shall | send more slowly? Send more slowly (___ WPM). 
Shall | stop sending? Stop sending. 

Have you anything for me? | have nothing for you. 

Are you ready? | am ready. 

Shall | inform —— that you are calling on ___ kHz? 
Please inform —— that | am calling on —— kHz. 

When will you call me again? | will call you again at 
—— hours (on —— kHz). 

What is my turn? Your turn Is numbered —— 

Who is calling me? You are being called by —— (on 
—— kHz). 

What is the strength of my signals (or those of ___)? The 
Strength of your signals (or those of ___) is __ 

(1. Scarcely perceptible; 2. Weak; 3. Fairly good; 4. Good; 
5. Very good). 

Are my signals fading? Your signals are fading. 

Is my keying detective? Your keying is defective. 


QsG 
QSK 
OsL 
OSM 
OSN 
Qso 
QSP 
QST 
asu 
asw 
Qsx 
QSY 


asz 
QTA 
QTB 


QTC 


QTH 
OTR 


Shall | send ___ messages at a time? Send —— 
messages at a time. 
Can you hear me between your signals and if so can | 
break in on your transmission? | can hear you between 
my signals; break in on my transmission. 
Can you acknowledge receipt? | am acknowledging receipt 
Shall | repeat the last message which | sent you, or some 
previous message? Repeat the last message which you 
kont me ie ane number(s) Ta 
you hear me (or on u (of 

ne + naar ma ( z kHz? I did hear you ( 
Can oa communicata wih — direct or by relay? | can 

J with a direct (or by relay through ——). 
Will you relay to ___? | will nay H ae g 
General call preceding a message addressed to all 
amateurs and ARRL members. This is in effect "CO 


ARRL." 
Shall | send or reply on this frequency (or on ___ kHz)? 
Send a series ol Vs on this frequency (or ___ kHz). 


Will you send on this frequency (or on ___ kHz)? | am 
going to send on this frequency (or on — kHz). 


Will you listen to___ on ____ kHz? | am listening to 
—— on ___ kHz. 


Shall | change to transmission on another frequency? 
Changa . transmission on another frequency (or on 
— kHz). 

Shall | send each word or group more than once? Send 
each word or group twice (or. times). 

Shall | cancel message number ___? Cancel message 
number... 

Do you agree with my counting of words? | do not agree 
with your counting of words. | will repeat the first letter 
or digit of each word or group. 

How many messages have you to send? | have... 
messages for you (or for ____). 

What is your location? My location Is... 

What is the correct time? The time is... 


Source: The ARRL Operating Manual, Used by permission. 


Some Abbreviations for CW Work 


Although abbreviations help to cut down unnecessary transmission, make it a rule not to abbreviate unnecessarily when working an operator ol 
unknown experience. 


AA All after GND Ground SASE Sell-addressed, stamped envelope 
AB All betore GUD Good GED Said 
ABT About HI The telegraphic laugh; high SIG Signature; signal 
ADR Address HR Here, hear SINE Operator's personal initials or 
AGN Again HV Have g nickname 
ANT Antenna HW How SKED Schedule 
Bci Broadcast interlerence LID A poor operator SRI Sorry 
BCL Broadcast listener MA,MILS  Milliamperes sSB Single sideband 
BK Break; break me; break in MSG Message: prefix to radiogram svc Service; prelix to service message 
BN All between; been N No T Zero 
BUG Semi-automatic key NCS Net control station TFC Traffic 
B4 Before ND Nothing doing TMW Tomorrow 
c Yes NIL Nothing; | have nothing for you TNX-TKS Thanks 
CFM Contirm; | contirm NM No more m That 
ck Check NR Number yu Thank you 
CL Lam closing my station; call NW Now: I resume transmission tv Television interlerence 
CLO-CLG Called; calling OB Old boy TX Transmitter 
co Calling any station oc Old chap TXT Text 
cup Could OM Old man UR-URS Your; you're; yours 
cut See you later OP-OPR Operator VFO Variable-Ireguency oscillator 
cw Continuous wave oT Old timer; old top vy Very 
te., radiotelegraph) PBL Preamble WA Word after 
DLD.DLvo Delivered PSE Please w8 Word belore 
OR Dear PWR Power WD-WDS Word; words 
Dx Distance, foreign countries PX Press WKO-WKG Worked; working 
ES And, & R Received as transmitted; are WL Well; will 
FB Fine business, excellent RCO Received WUD Would 
FM Freguency modulation RCVR (AX) Receiver Wx Weather 
GA Go ahead (or resume sending) REF Reler to; referring to; reference XCVR Transceiver 
GB Good-by RFI Radio frequency interlerence XMTR (TX) Transmitter 
GBA Give better address RIG Station equipment XTAL Crystal 
GE Good evening RPT Repeat; | repeat XYL (YF) Wile 
GG Going ATTY Radioteletype YL Young lady 
GM Good morning Rx Receiver 73 Best regards 
GN Good night Love and kisses 
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The RST System 


READABILITY 

1—Unreadable. 

2—Barely readable, occasional words distinguishable. 
3—Readable with considerable difficulty. 
4—Readable with practically no difficulty. 
5—Pertectly readable. 

SIGNAL STRENGTH 

1—Faint signals barely perceptible. 
2—Very weak signals. 

3—Weak signals. 

4—Falr signals. 

5—Fairly good signals. 

6—Good signals. 

7—Moderately strong signals. 

8—Strong signals. 

9—Extremely strong signals. 

TONE 


1—Sixty-cycle ac or less, very rough and broad. 

2—Very rough ac, very harsh and broad. 

3—Rough ac tone, rectified but not filtered. 

4—Rough note, some trace of filtering. 

S—Filtered rectified ac but strongly ripple-modulated. 

6—Filtered tone, definite trace of ripple modulation. 

7—Near pure tone, trace of ripple modulation. 

8—Near perfect tone, slight trace of modulation. 

8—Perfect tone, no trace of ripple or modulation of any kind. 

The "tone" report refers only to the purity of the signal, and has 
no connection with its stability or freedom from clicks or chirps. If 
the signal has the characteristic steadiness of crystal control, add 
X to the report (e.g., RST 469X). If it has a chirp or “tail” (either 
on “make” or break”) add C (e.g., 4690). If it has clicks or 
Noticeable other keying transients, add K (e.g., 469K). Of course 
a signal could have both chirps and clicks, in which case both C 
and K could be used (e.g., RST 469CK). 





Source: The ARRL Operating Manual. Used by permission. 
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CHAPTER 4 


ols Of The Wrade 


Knowing the code is not merely understanding it on the receive end. You need to 
send it properly, and in so doing, you will develop your unigue sending style or 
rhythm. This on-the-air “signature” is what hams refer to as the “fist.” For that you 
need a sending device known as a Morse code key, which turns on or off (i.e, “keys”) 
your radio transmitter /transceiver. As you know by now, this process of interrupting 
the continuous wave of RF energy generated by your transceiver is how code is trans- 
mitted. 

Collecting vintage keys has become a hobby in and of itself, and in the following 
pages are photos of the personal collection belonging to my friend Jim Kearman, KRIS, 
as well as a selection of contemporary products. Incidentally, code keys then and now 
were often made of brass, and this is where the expression “pounding brass” or “brass 
pounders” originated. 

As you'll see, the choice of keys and keying devices is enormous. They range from 
war-surplus and antiques to inexpensive straight keys to hand-crafted professionally 
engineered paddles that are made to operate in concert with state-of-the-art electronic 
keyers available commercially at prices to fit all budgets. 

Even today, however, the entry level key is still the “straight key,” sometimes 
known as the hand key. This is the traditional telegraph key in which you manually 
send the dits and dahs with an up-and-down motion. You press down on the key knob, 
the contacts meet, and a signal is produced. Inexpensive keys and code-practice oscilla- 
tors (the latter for off-air practicing) are available at your local radio store or mail-order 
house, or you can build one at home. The ARRL book Now You're Talking! provides 
details on assembling a simple code-oscillator with easily obtainable parts. 

Most hams start off their amateur careers with an inexpensive straight key. See 
Chapter 2 for information on proper straight key adjustment. However, sending with a 
straight key is labor-intensive and realistic only for slow speed. Otherwise, as a result of 
pounding a straight key, you may wind up with what we call today repetitive motion 
disorder. In fact, in the Vibroplex 100th Anniversary commemorative book (see below), 
there is a discussion of an early straight-key-induced malady known as “telegraphers’ 
paralysis” (also called the “glass arm”) which the book suggests is known today as 
carpal tunnel syndrome! 

So once they’ve developed an ability to send good code with a straight key, most 
CW enthusiasts quickly graduate to a microprocessor-controlled electronic keyer and 
paddle setup as explained below. However, for historical accuracy, before the advent of 
electronic keyers, or later as an interim step between the straight key and the electronic 
keyer, many hams acquired a “bug.” 
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No, this is neither an insect nor a sickness! A bug, or semi-automatic “speed” key, is 
a mechanical telegraph key, which sends dits automatically. You move the paddle to 
the right, and a “leaf-spring” mounted at the middle of the bug’s arm vibrates back and 
forth, making a series of continuous dits. You send the dahs manually by moving the 
paddle to the left. Bugs originally appeared on the scene in the early 1900s and were 
very popular with landline telegraph operators. 

Bugs were, of course, very common in ham shacks as well for many years, that is, 
until the microchip permeated the hobby. With the subsequent emergence of electronic 
keyers, the popularity of the bug has diminished in amateur radio, but you can still hear 
some in use on the air today. The Vibroplex Company, which was founded in 1890, and 
has been in continuous operation since then, introduced its first bug in 1902. (To com- 
memorate its 100th anniversary as “the oldest name in Amateur Radio,” Vibroplex 
published a beautiful commemorative book on the history of the company and its keys. 
This 92-page historical publication is available from Vibroplex upon request.) 

With the dits sent at a rapid-fire pace and the dahs sent individually, a bug fist has a 
quite noticeable staccato rhythm to it! Although most bugs are sitting on shelves as 
souvenirs and curiosities and the like, you might listen for the group of CW operators 
meeting regularly on Tuesday evenings on 7038 kHz at 0100Z for their “bug night.” 


ELECTRONIC KEYERS 


| With the advent of the microprocessor chip, electronic memory keyers have become 
firmly entrenched in the amateur CW world. In fact, some of the newer transceivers 
include built-in keyers which eliminates the need of an outboard accessory (although 
you do need a paddle, obviously). Virtually all CW operators use electronic keyers, and 
so should you. The marketplace is robust with these devices in all price ranges. An 
assortment of these products appear on the following pages. 

An electronic keyer produces perfectly timed, self-completing dits and dahs in 
exactly the right length and spacing for the speed that you select. After hooking up a 
paddle to the keyer, pressing the paddle to the right makes the dits and to the left gen- 
erates the dahs. There are many excellent electronic keyers on the market at various 
sticker prices (depending on features). Advanced Electronic Applications, Inc. (AEA), 
MF] Enterprises, Inc., and Palomar Engineers are among the leading manufacturers of 
CW keyers, and their products are widely advertised in the ham magazines, as are 
those products from other reputable companies. 

Most commercial keyers, even basic units, have programmable memory positions so 
that repetitious info can be stored and sent by the keyer rather than manually. This is an 
1mportant feature in contest and DX operating, in particular. The redundant CO mes- 
sage, your call sign, and contest exchange can be pre-programmed into the keyer so that 
these sound bites of information can be transmitted at the touch of the button rather 
than your having to send this data over and over again manually. 

The primary function of a keyer is obviously to send code on the air to another 
Station. However, many keyers now come equipped with a very worthwhile practice 
peer which generates random code-text for your own personal off-the-air study and 

ning. 
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Most commercially manufactured keyer paddles (such as those fine products from 
Bencher, Inc., Palomar Engineers, Vibroplex, MFJ, K8XF Telegraph Keys Import Com- 
pany, and others) actually have two paddles or handles—one paddle for sending dits 
and the other for dahs. This dual-paddle configuration is designed for so-called “iam- 
bic” or “squeeze” keying operation. Most commercially manufactured keyers and 
paddles are designated as “iambic” or “squeeze” keyers; this is a method of sending 
code whereby both paddles are squeezed together and an alternating string of dits and 
dahs (didah or dahdit combinations) are continuously sent. Supposedly, this allows for 
easier high-speed sending with less hand movement. See sidebar below. 

Learning iambic sending is tricky, and guess what, I never bothered! I’ll let you in 
on a secret. I don’t think it is at all necessary. I’ve had many years of CW success and 
excellent service with my chrome-base iambic Bencher dual-handle paddle hooked up 
to a variety of electronic keyers. I just send the code in the non-iambic manner by mak- 
ing the dits and dahs with the appropriate handles and everything has been copacetic! 


KEYBOARDS AND TNCs 


A keyboard, which enjoyed popularity before the home PC revolution, is a stand- 
alone rectangular device that resembles a typewriter keyboard (with the addition of 
dedicated keys for certain CW prosigns). Like a electronic keyer, it is configured to send 
perfectly formed code as you touch each letter. Also like an electronic keyer, it has an 
adjustable speed control and depending on the model may contain memory positions. 
Most keyboards have “buffers” to temporarily store your data in situations where you 
may be typing faster than the selected transmit speed. With the large body of off-the- 
shelf ham computer software that sends code from your computer keyboard, there 
aren’t too many stand alone CW keyboards being manufactured as far as I know, except 
for MFJ and one or two others. However, if you are a good typist, and think you might 
want to try a dedicated keyboard rather than a PC for CW operating, you might want to 
seek out such a stand alone keyboard. 

If you want to get a sample of keyboard operation, listen on 7025 or 7033 kHz some 
evening; you'll hear some high-speed CW operators (around 50 WPM or so) who are no 
doubt sending with keyboards. In addition to the absolutely perfect code, you can tell 
those hams using keyboards. They have a tendency to spell everything out, and you 
hear occasional gaps in their transmissions caused by the very natural lapses in concen- 
tration. Previously I’ve used a keyboard for NTS traffic handling, and it’s fun to have 
the machine automatically pound out perfect code as you type it. It certainly keeps you 
alert, too! 

If you’re on packet radio (and who isn’t these days in view of the burgeoning inter- 
est in packet at both VHF and HF), you use a TNC as an interface between your trans- 
ceiver and home computer. A TNC (terminal node controller) acts like a sophisticated 
radio modem which allows your rig to send and receive computer data in the form of 
small pieces or “packets,” a mode extremely popular for accessing the local packet 
bulletin board on VHF—especially for DX spotting. Packet, which is a lot like electronic 
mail in commercial computer networks, is undoubtedly the most popular digital mode 
currently in use in amateur radio. 
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Most hams opt for a multi-mode TNC that provides operation on all permissible 
amateur digital modes, including CW, RTTY, Baudot, ASCII and packet. The industry 
leaders in full-featured amateur TNCs are AEA, Kantronics, and MFJ. 

If you already own a multi-mode TNC for packet or RTTY (or are considering pur- 
chasing one for those modes), you might want to try it out on CW. That is, you can 
command your hardware and software to send CW on the air, and copy it on your 
monitor screen on receive. The software accompanying the TNC will send perfect code 
from your computer keyboard similar to the stand alone keyboard. However, don’t run 
out and buy a TNC just for CW operating. Most experts agree that using a TNC to copy 
code is acceptable if you're in OSO with another transceiver-computer-TNC setup. If 
you are in conversation with a “live” operator (that is, a ham sending machine-sent 
code with a paddle/electronic keyer, or even a hand key), it will be okay as long as the 
live operator emulates a computer. That is, his or her operating speed and the length of 
the dits/dahs are absolutely consistent. 

Be advised, though, that if the code you're receiving isn’t nearly perfect, or there is 
QRM, QRN or QSB on frequency, your computer may not be able to deal with it. For 
example, “dahdit dahdit dah dah didah,” as some folks send CQ, would likely be 
displayed on the screen as “NNMA.” The slightest spacing “error,” at least as per- 
ceived by the computer/TNC, will result in gibberish being displayed across your 
monitor. (I understand that those rather expensive code “readers” that you hook up to 
the output of your receiver and provide an LED readout of CW messages suffer from 
the same malady). 

As Harry Helms, AA6FW, commented in his excellent book All About Ham Radio 
(HighText Publications, 1992), “Yes, the oldest mode of radio communications [Morse 
code] is possible using a PC and a TNC since it’s ‘digital’ (dit and dah). However, Morse 
code operation via a computer is often a pain in the nether regions unless the other 
operator is also sending computer-generated Morse. If the code is being sent by a hand 
key, the resulting characters often have variations in spacing and time that differ from 
operator to operator. The TNC depends on regularity in the Morse code characters for 
proper decoding, and the irregularities in hand-sent Morse makes it difficult or impos- 
sible for it to be decoded. As a result, hand-sent Morse often ‘prints’ with large chunks 
missing in the middle of the text or even as total garbage. On the transmit end, Morse 
code produced by a TNC has a lot of advantages over hand-sent code. The formation of 
characters and spacing between them is perfect, and it’s possible to send code at pre- 
cisely the speed desired. Thus, quite a few hams who operate CW with a TNC use the 
TNC for transmitting but copy the other station ‘by ear’ if it's not also using a TNC to 
transmit CW!” 

As such, some hams use their TNC's code-sending function to transmit CW in the 
keyboard mode, and rely on their ear to receive. The human ear (and brain) is the most 
effective code copying device ever invented! Indeed using a TNC to copy code may be 
more appropriate for shortwave listeners trying to read commercial traffic who don’t 
know the code and therefore have no other option. 

Of course, much of the amateur radio logging software (see Chapter 6) contains a 
built-in keyer for sending code, so again please don’t spend your hard-earned money 
for a TNC for CW-only activities. Your purchase of a TNC should be based totally on 
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your desire to join the burgeoning world of packet radio and other sophisticated digital 
modes. A TNC is definitely not a panacea for those who want to read code without 
learning it! 


LISTING OF MANUFACTURERS 


Further information on products mentioned in this chapter can be obtained directly 
from the following : 


Advanced Electronic Applications, Inc., P.O. Box C2160, 2006 196th St., S.W., 
Lynnwood, WA 98036 U.S.A. 
Bencher, Inc., 831 N. Central St., Wood Dale, IL 60191 U.S.A. 


Kantronics, 1202 E. 23rd St., Lawrence, KS 66046 U.S.A. 

K8XF Telegraph Keys Import Company, 9929 Fox Squirrel Drive, New Port Richey, 
FL 34654 U.S.A. 

MFJ Enterprises, Inc., Box 494, Mississippi State, MS 39762 U.S.A. 

Palomar Engineers, Box 462222, Escondido, CA 92046 U.S.A. 

The Vibroplex Co., Inc., 98 Elm St., Portland, ME 04101 U.S.A. 


Note: Products are usually available directly from the manufacturer or through authorized dealers. 
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The J-38 military straight key used in World 
War Il. 





Edaystone bug with cover made in 
England, circa 1940. 





A Bunnell "Gold Bug" made around 1927. 
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This key and leg-strap arrangement for 

_ mobile and portable code operation (in a 
jeep, out in the field, etc.) was used by the 
U.S. military in Viet Nam. 





Another World War II vintage key, the J-5A 
straight key used by the U.S. Army Signal 
Corps. 


This contemporary straight key has the so- 
called "Navy knob," the wide skirt below the 
knob which was preferred by the U.S. Navy. 
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This bug was manufactured by Ted McElroy 
who was the world codespeed champion 
back in the 1930's. 





This example of a Vibroplex bug, known 
as the "Blue Racer," was manufactured 
when the plant was located in 

Brooklyn, New York, in the late 1930's. 





Standard Vibroplex bug manufactured in the 
mid 1960's when the company was located 
in Manhattan, New York. 
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The HAL "FYO" paddle was much in demand 
in the 1960's and 1970's. 





This paddle, imported from Poland, 
was made by SP5BAK. 





The Vibroplex "Original" Bug - today's hams 
can maintain the tradition and heritage of 
Western Union and railroad operators with 
ownership of this beautifully crafted part of 
history. 
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The Vibroplex "lambic" Paddle, a combina- 
tion of the traditional Vibroplex look with 
today's world of modern telegraphy. 





The Vibroplex "Vibrokeyer" retains the feel 
of a traditional Bug but is 
designed for electronic keying. 





The "Brass Racer" made by Vibroplex is a 
departure from the traditional style. More- 
over, concealed in its base is a built-in 
electronic keyer using a Curtis 8044 chip, 
which makes this a perfect unit for mobile or 
portable operation. 
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This is the Bencher lambie Paddle Model 
170-02 with chrome base, a very smooth 
paddle for flawless, responsive keying. 
(photo courtesy Bencher, Inc.) 


Shown here is the Bencher Single-Lever 
Paddle, Model 170-22, with chrome base. 





The Peter Jones Engineering Co. of England 
manufactures this high quality key for 
Palomar Engineers. (photo courtesy Palomar 
Engineers) 
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Palomar's PK-44 Electronic Keyer is 
continuously variable from 5-50 WPM. 
Monitor volume, and weight and pitch of CW 
are also front-panel controlled. (photo 
courtesy Palomar Engineers) 


VOLUME WEIGHT 





The PK-50 Message Memory Keyer from 
Palomar is a full-featured easy-to-program 
keyer, including four front-panel- 
button-activated message memories (with 
automatic QSO serial numbering) which is 
essential for contest operating. (photo 
courtesy Palomar Engineers) 


SEMI ON/OFF 
AUTO LINE 


VOLUME SPEED 





The AEA MM-3 Morse Machine has every- 
thing. Easily programmable with its keypad. 
Among many other features, the unit offers 
2-255 WPM speed selection, message 
storage and recall for contesting, random- 
character and-word generator for code 
practice and QSO simulation for code 
training. À computer can even be interfaced 
to the MM-3 through its RS-232 I/O for keyer 
programming by your computer or displaying 
your code practice sessions on your com- 
puter screen. (photo courtesy AEA, Inc.) 
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MFJ makes this go-anywhere code-practice 
oscillator and straight key that features a 
heavy steel base, tone and volume controls 
and an earphone jack for guiet practicing. 
(photo courtesy MFJ, Inc.) 
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Indisputably setting a world standard in TNC 
technology, AEA's no-compromise 
PAKRATT PK-232 is the most popular all- 
mode TNC, which can send and receive 
packet, RTTY, ASCII, AMTOR, facsimile and 
Morse code via built-in software. The PK-232 
includes an RS-232 interface cable that 
connects the unit directly to the serial port of 
your computer. (photo courtesy AEA, Inc.) 





MFu's deluxe lambic Paddle, MFJ-564, 
which is compatible with all memory keyers. 
(photo courtesy MFJ, Inc.) 
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The MFJ 422B "Pacesetter" is a electronic 
keyer that fits right on a Bencher iambic 
paddle. The keyer and paddle can be 
purchased as a combo, or the keyer can be 
purchased separately. (photo courtesy MFJ, 


Inc.) 





This MFJ Memory Keyer, the "Morse 
Master,” is a full-feature memory keyer (with 
message storage including contest QSO 
serial numbering, Morse trainer, sidetone, 
etc.) that is menu driven by user-friendly 
front-panel buttons, rather than a keypad or 
another complicated programming scheme. 
(photo courtesy MFJ, Inc.) 


MFJ MORSE MASTER 
MEMORY KEYER 


sseeo /7F7 vorues 
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MODEL HFJ-402 





This MFJ memory keyer/Bencher paddle 
combo, the MFJ-492, offers a compact 
configuration with all the features of the 
Morse Master keyer. (photo courtesy MFJ, 


Inc.) 
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The MFJ Morse Master II has all the features 
of the Morse Master plus a built-in RS232 
serial port that allows complete keyer control 
from your IBM-compatible AT-type computer 
keyboard. This device also includes an FCC 
exam simulator that sends random QSOs as 
you would encounter in a VEC exam. 

(photo courtesy MFJ, Inc.) 





This inexpensive MFJ keyer is linear-speed 
controllable from 8 to 50 WPM and is 
compatible with iambic, automatic, semi- 
automatic or manual sending. (photo 
courtesy MFJ, Inc.) 


MF} ECONO KEYER II 
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This reasonably priced MFJ keyer uses a 
Curtis 8044ABM microchip and contains all 
the basic features of a contemporary 
electronic keyer. (photo courtesy MFJ, Inc.) 
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The "Grandmaster II" electronic keyer is 

MFu's top-of-the-line competition-grade 

device. Its user-friendly front panel is easily 

programmable without a keypad arrange- 

ment or complex keystroke sequence. 

Besides a full complement of features, this 

i keyer also contains a built-in CW course for 

ý pre upgrading and teaching. An accessory 

"ee a ETA remote controller lets you program the keyer 
p functions at your key paddle. (photo courtesy 


07 3 
in ¿9 :0:0,0 -O MFJ, Inc.) 
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MFJ's model 1278 state-of-the-art 
TNC offers all 9 digital modes, ee on, 
FAX, and packet, along with an exciting 
menu of cutting-edge features. 
(photo courtesy MFJ, Inc.) 
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MFJ's new stand alone Morse keyboard has 
a 200 character type-ahead buffer and two 
100-character message memories. (photo 
courtesy MFJ, Inc.) 
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YOUR PADDLE AND KEYER - PERFECT TOGETHER 


“The most widely utilized method of forming Morse CW characters on the ama- 
teur bands today is undoubtedly the combination of the paddle and the keyer. The 
ease, speed, and accuracy of this combination make it, for most amateurs, the ideal 
vehicle for hand-formed CW. Properly used, the paddle and keyer help the operator 
send perfect CW smoothly and at speeds not possible with any other method of hand- 
sent CW. 

“,..Although there is no absolute standard, most operators hook up a paddle so 
that the thumb sends [dits] and the fingers send [dahs]. The wire between the paddle 
and the keyer is usually a shielded, two-conductor cable, and the shield is used for the 
ground return, providing some shielding from transmitted RF. A quarter inch stereo 
plug is generally used to plug the paddle into the keyer, and the tip of the stereo plug 
usually carries the [dit] side. 

“Two types of paddles are used today—iambic and non-iambic. Iambic paddles 
are also sometimes called twin-lever or dual-lever paddles, while non-iambic paddles 
are referred to as single-lever paddles. Though these type types of paddles often 
closely resemble each other, depending on the design, usage and technique can be 
very different, and those operators using one type often find it difficult or impossible 
to use the other. 

“In a single-lever, non-iambic paddle, [dits] are formed by moving the paddle to 
one side, while [dahs] are formed by moving the paddle to the other side. Since the 
paddle is a single-lever type, it is impossible to close both the [dit] and [dah] circuit at 
the same time. 

“In the iambic style of paddles one lever or side is pressed to send [dits], while 
the other side is pressed to send [dahs]. However, it is possible and practical to close 
both the [dit] and [dah] circuits at the same time. This feature, when used with a keyer 
designed to take advantage of the ability of the paddle to close both circuits simulta- 
neously, allows the operator to form some characters with significantly less wrist and 
hand motion. This added feature makes iambic keying desirable for those who learn 
the techniques. 

“Thanks to the low cost of modern microcircuit components, virtually every 
keyer offered today is fully iambic and can be used equally with iambic and non- 
iambic paddles. The features of an iambic keyer are of value to both iambic and non- 
iambic users alike. 

“For the non-iambic user, the dot-memory that is a necessary component of 
iambic keying offers enlarged timing tolerances, making the non-iambic operator’s 
CW more accurate. For example, the letter ‘K’ in Morse, dah-dit-dah, is formed on a 
single-lever paddle by closing first the [dah] side, then the [dit] side, then the [dah] 
side... 

“If the keyer has dot memory, the timing tolerance for closing the [dit] circuit is 
greatly enlarged. Now at any time during the actual transmission of the [dah] or the 
following space the operator can close the [dit] circuit momentarily. The keyer will 
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hold a [dit] instruction in dot memory until the [dah] and the space following are 
completed. Then the keyer will send the [dit], regardless of whether the paddle is 
closing the [dah] circuit or is at rest. | , 

“The advantage of the iambic technique, as mentioned before, is the reduced 
motion needed to send many characters, particularly the so-called iambic seven, 
which are the letters ‘C,” F, "K, 'L,/ ‘Q; ‘R/ and 'Y. “The classic example of the 
advantage of iambic techniques in sending is the two letters ‘C’ and ‘Q.’ In conven- 
tional single-lever paddle usage the operator hits the [dah] contact, then moves the 
lever to the [dit] side, back to the [dah] side and again to the [dit] side, pauses for the 
letter space, then goes to the [dah] side, waits for two [dahs], then hits the [dit] side 
and returns to the [dah] side. | 

“The iambic operator, on the other hand, sgueezes the two paddles, being sure 
that he closes the [dah] side first. The keyer thus starts with a [dah], and, as long as 
both paddles are held closed, automatically sends [dahs] interspersed with [dits] until 
the operator releases the paddle. Therefore, at the start of the second [dit] the operator 
releases the paddle, the 'C' is completed, and the operator waits a letter space before 
starting the letter ‘Q.’ 

“The @ is started by holding the [dah] side of the iambic paddle closed, and 
once the second [dah] has started, just flicking the [dit] paddle closed momentarily, 
while continuing to keep the [dah] circuitry closed. At the end of the second [dah], the 
dot memory of the keyer generates the dit, and then the dahs resume. The operator 
must release the paddle after the [dah] starts, allowing the ‘Q’ to be completed. 

“Notice, then, that to send a ‘CQ’ iambically requires only a properly timed and 
started squeeze for the 'C/ and holding down the [dah] paddle with a kiss of the [dit] 
circuit for the ‘Q.’ Compared to the back and forth movements needed on the single- 
lever paddle, one can see how much more economical of motion by the operator the 
iambic paddle is, and this leads to more comfortable and faster keying and often 
better accuracy. ; | | 

“..IS the pain of the conversion (from non-iambic to iambic] worth it? For me it 
certainly was. Keying is easier, more fluid, and faster. But for some people who have 
been using single-level paddles for years, it may not be. And after all, amateur radio is 
a hobby; the conversion will only be worth it if it gives dividends in operating plea- 
sure. If it won't, then don't try it. If you never go over 20 or 25 words per minute and 
have no desire to do s0, then the conversion likely will be of little value to you. How- 
ever, if you aspire to 40 or 45 words per minute, iambic sending will make your goal 
more achievable. 

“The term iambic puzzles many amateurs. A look into most dictionaries does 
nothing to dispel the confusion. In fact, the term iambic is derived from poetic meter, 
or rhythm. In poetry an iambus is a pair of syllables, the first unaccented, the second 
accented. The iambus is equated to a foot in poetic meter and is the basic unit of poetic 
thythm and timing. Different forms of structured poetic verse use different rules of 
timing, with a common form being, for example, iambic pentameter. 

“Tambic pentameter calls for lines of poetry each five poetic feet long, and would 
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be expressed by a poetry teacher interested in demonstrating it as 'dit-dah dit-dah dit- 
dah dit-dah dit-dah’ with inflections on various of the couplets to emphasize his or 
her timing. This sounds remarkably like a ham's idea of five ‘A’s’ being expressed in 
Morse code, and in fact is similar to what comes out of an iambic keyer when both 
paddles are closed: dit-dah-dit-dah-dit-dah, etc. That, then, is how iambic keyers and 
iambic paddles acquired the name. 


“If you are a recent newcomer to CW, or if you have never used a bug or single- 
lever paddle, by all means start with an iambic paddle and keyer. You will have no 
habits to unlearn, and you will find iambic techniques easy to learn and satisfying.” 

- From Paddle and Keyer Notes on Current Amateur CW Technique by Bob Locher, 
W9KNI, ©1986 Bob Locher. Used by permission. 
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CHAPTER 5 


lext, Files, And Audio Tape 


Triggered by the resurgence of interest in CW among hams (primarily code-free 
Technicians) wanting to upgrade to Technician-Plus or General, the marketplace has 
become rich with audio cassette tapes and computer software that purport to build code 
speed from zero WPM on up. Here's a nutshell overview of some of these products 
(please contact the distributor directly for pricing information). First the tapes. 

Pass Publishing (Box 570, Stony Brook, NY 11790 U.S.A., tel: 516-584-8164) provides 
an innovative “new age” approach to learning code at various speeds—hypnosis and 
subliminal programming. There are several different tapes available. On each, a sooth- 
ing voice guides you into a state of relaxation, at which point the code session begins 
(note that one of Pass Publishing’s tapes, the “CW Mental Block Buster,” is primarily 
composed of guided meditation, visualization, and affirmations with only a small 
portion of side two devoted to code “conditioning”—this is the method sports psy- 
chologists use to help athletes perform their best). Playing time: about 25 minutes per 
side. Code notwithstanding, the relaxation techniques on the tapes are also intrinsically 
helpful for overall stress reduction and positive self-motivation. However, since you 
must keep your eyes closed during each session, please don’t listen to these tapes while 
you're behind the wheel! 

Another very “90s” approach is The Rhythm of the Code by Kawa Records, P.O. Box 
319, Weymouth, MA 02188 U.S.A. This exhilarating stereo musical presentation teaches 
the code by vocal phonetic announcements of each letter, a singing dits-and-dahs alpha- 
bet chorus, and an infectious aerobics-class-style drumbeat! Both your brain and your 
body will be supercharged by this cassette. Each side runs about six minutes of playing 
time. Side 2 has a unique feature in that, if you want to, you can turn your stereo bal- 
ance control all the way to the left (thereby disabling the right channel), and you will be 
able to hear pure Morse code in perfect 4/4 time without the narration or drumbeat. 

Peterson Engineering Co. (384 Schenck Street, North Tonawanda, NY 14120 U.S.A.) 
adopts a more traditional method, at least for higher speeds. That is, total immersion in 
the code, with no narration. Each tape, produced by Ron Peterson, WB2JKL, contains 
two practice texts; the first is made up of commonly used words and syllables, and the 
second is a motivational passage that encourages your code-studying efforts. Hard- 
copy is provided so that you review your work. Each lesson runs about 12 minutes. 

As part of a comprehensive bookshelf of training materials that also includes text- 
books, theory tapes, and even a code key and oscillator set, Gordon West Radio School 
offers a vast series of CW instructional tapes for Novice through Extra. These tapes are 
available through The W5YI Group, Inc., P.O. Box 565101, Dallas, TX 75356-5101 U.S.A., 
tel: 1-800-669-9594, or the Radio Amateur Callbook, P.O. Box 2013, Lakewood, NJ 08701 
U.S.A., tel: 908-905-2961. Nationally renowned ham mentor Gordon, WB6NOA, enthu- 
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sif he's your Personal trainer! As 
ent, the pitch of Gordon's code- 
that of the other Cassette-tape 


siastically coaches the listener through each session a 
an aside, although this is admittedly a subjective comm 
sending device is much more congenial to my ears than 


products. I prefer a lower tone when copying CW. ' 
The American Radio Relay League (225 Main Street, Newington, CT 06111 U.S.A, 


tel: 203-666-1541) produces and distributes an extensive array of code tapes to go from 5 
to 10 WPM, from 10 to 15 WPM, and from 15 to 22 WPM. Each set of tapes includes two 
90-minute cassettes with three hours of total-immersion CW practice consisting of 
words, sentences, random code groups, related text and practice QSOs. The space 
between characters decreases gradually to increase the overall code speed. 


SOFTWARE 


IBM PC-compatible code learning software abounds. Here's a brief overview of 
some of the packages that crossed my desk. : . 

The Morse Tutor is available from ARRL in either 5-1/4 or 3/1/2 in. disk format and 
runs on IBM-compatible computers. The Morse Tutor teaches the code in 11 lessons, five 
characters per lesson, covering the alphabet, numbers, punctuation and prosigns. Les- 
son 12 is a random QSO generator as a warmup for your VEC exam. At the beginning 
of the program, you can set the parameters for tone as well as code speed for both word 
and characters (Farnsworth is the default setting). You can invoke a display mode as on- 
screen “flashcards” show the characters on your monitor as they are sent. You can also 
blank the screen to really test yourself or study by sight and sound. Each lesson runs 
about 10 minutes but you can pause (or repeat, or go back the main menu) at the touch 
of a key. Morse Tutor is easily installed, user friendly, and its menu-driven functions are 
easy to understand. p 

The advanced version of the Morse Tutor offers all of the above drills plus direct 
keyboard creation of QSOs and text-file input for QSOs for playback in code. In the 
latter function, you can import any file from any directory in your hard drive (up to 
2000 bytes per file) into your code-practice regimen. Make sure, however, to calibrate 
the program with your computer clock speed by following the opening on-screen 
prompts, otherwise Morse Tutor may not run properly on your particular machine. 

Morse Academy is a sophisticated self-study package developed by Joe Speroni, 
AHOA/7J1AAA, and is distributed through both The W5YI Group, Inc., as well as the 
ARRL Volunteer Examiner Coordinator and Educational Activities Departments (at 
present, ARRL distribution of Morse Academy is limited to volunteer examiners and 
instructors). This is a menu-driven program that includes various unique self-contained 
functions, such as a basic learning mode, an interactive “receiving game” that teaches 
the code, an interactive “endurance game” designed to increase copying ability, a “pro- 
ficiency” mode that generates code tests, a Morse keyboard tutor that interactively 
develops keyboard skills, and another keyboard mode that sends and displays code 
practice from internal Morse Academy files. 

Software installation is a breeze, and setting the desired code speed and tone is 
simple (the default setting for character speed is 18 WPM Farnsworth). The various 
menus are self-explanatory for the most part but F1 provides online help, and there is 
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also a 40-page instruction manual (although the online help makes referring to the latter 
pretty much unnecessary). The instruction manual does include a nifty interface circuit 
to provide an audio-tone output from your PC to any external device such as a tape 
recorder or external speaker rather than your internal computer speaker. The program 
also generates statistics for each practice mode so that you can see a graphic presenta- 
tion of your progress. Since you interact with the program through your computer 
keyboard, as a side benefit your touch-typing skills will get a big boost! 

One of the newest features of Morse Academy is its ability to generate properly con- 
structed telegraphy examinations. Using stored sentences and an internal database of 
key words, the program actually prepares unique 5, 13, and 20 WPM QSO-type exams 
which meet FCC telegraphy test standards. Every examination is totally different, at 
least five minutes long, and contains each of the 43 required characters at least once. 
Constructing a five-minute Novice exam of 125 characters using 43 different characters 
can be quite a chore; computer assembly of code tests saves volunteer examiners much 
time and effort. Morse Academy also supports the ADLIB/Soundblaster and Disney 
Sound Source for loud, crystal clear, variable frequency audio. 

Codemaster by Marshall Emm, W0/VKSFN, is published by Milestone Technologies, 
3140 S. Peoria Street, Unit K-156, Aurora, Colorado 80014-3155, tel: 303-752-3382, and is 
available on either 5-1/4 or 3-1/2 inch media for DOS-compatible personal computers. 
This software program offers a comprehensive training facility for both the newcomer 
to the code and the experienced user who wants to improve his/her receiving skills (up 
to 41 WPM). Codemaster is menu-driven, comes with a very well written instruction 
manual, and also has full on-screen documentation and user-friendly instructions. 

Codemaster exploits some fundamental principles that its developer learned through 
years of Manual Morse training. The program makes a practical distinction between 
learning and practice. Its “Morse tutor” basic training module teaches the code in struc- 
tured learning environment based on seven groups of characters. Each group offers 
facilities for initial character recognition, practice with the group, and practice with all 
groups learned to that point. The practice module offers a wealth of features 
configurable for type, content, and speed/spacing from 5.5 to 40 WPM. The manual 
sensibly suggests that the program can be used to make tapes for practice away from 
the computer, giving the user the best of both worlds. Character group practice can be 
based on letters, numbers, mixed groups, and a user-specified list of “difficult” charac- 
ters. Word practice is selected from supplied banks of easy words, hard words, speed 
words and callsigns, and all of the banks can be edited by the user. 

Codemaster also offers a “keyboard echo” (as each letter is entered at your keyboard, 
it is played through your computer speaker and displayed on the screen), and “send 
text file sender” (Codemaster will accept any ASCII file for input and generate Morse 
code practice from it). As with the other programs, installation is easy, as is starting, 
interrupting and leaving the program. One unique feature with Codemaster is that you 
can change or select the default settings (such as character speed, spacing, pitch/tone, 
and so on) within each individual function rather for the entire program. 

SUPER MORSE by Lee Murrah, WDSCID, is said to be the most popular shareware 
full-featured Morse code training program in the world! This comprehensive full-color 
program requires only 192K of memory and may be run from either a floppy or hard 
drive. 
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SUPER MORSE is organized around the five phases of the Morse code instruction 
process: learning the characters, building speed, enhancing skills, measuring progress, 
and operating. A 50-page on-disk manual covers all the details. The program can be 
customized to your needs through the use of the Function and ALT keys. The program 
also has a sending feature that allows you to practice sending by designating a com- 
puter key as a telegraphy key. SUPER MORSE also has one feature not found in most 
Morse software—the ability to transmit/receive code over telephone lines using a 
modem. 

The current version has pull-down menus, mouse support (your mouse button can 
also be used as a manual code sending key), multi-user capability, and Windows 3.0- 
compatibility. Being shareware, the cost of this program is very nominal; SUPER 
MORSE is distributed by The W5YI Group, Inc. 


WIAW 


The voice of the American Radio Relay League is its headguarters flagship station 
WIAW in Newington, Connecticut. W1AW transmits an ambitious computer-driven 
on-the-air code-practice schedule (using text from QST magazine) as a public service 
simultaneously on seven different frequency bands, and at various speeds from 5 to 35 
WPM. The W1AW schedule is rather elaborate, and is subject to change. The current 
schedule appears below. You should be able to hear W1AW’s booming signal on one or 
more of the frequencies regardless of where you live in the U.S. or around the world. In 
addition to code practice, CW bulletins with the latest news and happenings in amateur 
radio are sent at 18 WPM at the indicated times. 

Other dedicated individuals and clubs provide on-the-air code practice at various 
speeds too, although the players and their schedules tend to be fluid. If you live on the 
east coast or midwest and interested in the higher speeds, listen for WINJM code prac- 
tice at 0130 UTC Mondays and Wednesdays at 3523 and 7023 kHz. Other code practice 
stations include W6OWP, WB3IVO and KYOG/VE7. 


UTILITY STATIONS 


Perhaps the best-kept secret, inadvertently no doubt, for “free” code practice is 
listening to maritime mobile stations, generically called utilities. All you need is a com- 
munications receiver. Although there is a lot of RTTY and other digital modes on the 
maritime bands, CW is alive in well on those frequencies. And the sending speeds are 
reasonable. 

You'll encounter shore-to-ship or ship-to-ship messages, coast guard weather re- 
ports, diplomatic traffic, strange alphanumeric groups, and more—a real eclectic CW 
menu at a variety of speeds and fists! You'll also hear CW beacon stations indicating 
split frequency operation (“QSX 8367R7” means that the utility station is listening on 
8367.7 MHz for any maritime traffic). 

Utility call signs generally adhere to the same ITU allocation parameters as amateur 
calls. Some examples of the callsigns/locations as taken from my utility log: WLO, 
WNU and NMN in the U.S; CFH and VCS in Canada, EAD2 in Spain; FFL3 in France; 
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GKC in Great Britain; SPE41 in Poland, UDK in the former Soviet Union; and 7TF4 in 
Algeria. 

Vast frequency segments are allocated to the utilities, but good places to start tuning 
around include 4221 kHz, 6332 kHz, 8438 kHz, 12,658 kHz, 16,904 khz and 22,445 kHz. 
To pinpoint the exact location and frequencies of these stations, see the Utility QSL 
Address Guide by Tiare, or Ferrell’s Confidential Frequency List published by Gilfer Associ- 
ates, Inc. So if you seek more exotic fare for your code education than amateur QSOs or 
computer software, the utilities are a superb source of code practice—especially if you 
ever fantasized about being either “Sparks” or James Bond, or both! 


BOOTING UP 


The name of this chapter parodies the film title Sex, Lies and Videotape, and was 
merely aimed to get your attention! It worked, didn’t it?! 

In any event, depending on how far your dollar can stretch, there is a remarkable 
selection of code-materials to choose from in terms of your individualized code educa- 
tion. It runs the gamut from high-tech (and high-performance) software to “medium- 
tech” utility DXing to even a low-tech code-practice oscillator hooked up to a 9-volt 
battery. Or even organically by speaking the code sounds with your vocal cords. With 
such an abundance of materials extant, there’s never been a better time to learn CW, 
whether for your personal improvement or as a means to bootstrap your way up the 
licensing ladder. 
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W1AW SCHEDULE 
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O Morse Code transmissions: 

Frequencies are 1.818, 3.5815, 7.0475, 14.0475, 18.0975, 21.0675, 28.0675 and 147.555 MHz. 
Slow Code = practice sent at 5, 7-1/2, 10, 13 and 15 WPM. 

Fast Code = practice sent at 35, 30, 25, 20, 15, 13 and 10 WPM. 


Code practice text is from the pages of OST. The source is given at the beginning of each practice session and alternate speeds Within each session. For 
example, “Text is from July 1992 QST, pages 9 and 81” indicates that the plain text is from the article on page 9 and mixed number/letter groups are 
from page 81. 

Code bulletins are sent at 18 WPM. 










O Teleprinter transmissions: 

Frequencies are 3.625, 7.095, 14.095, 18.1025, 21.095, 28.095 and 147.555 MHz. 

Bulletins are send at 45.45-baud Baudot and 100 baud AMTOR, FEC Mode B. 110-baud ASCII will be sent only as time allows. 

On Tuesdays and Saturdays at 6:30 P.M. Easter time, Keplerian Elements for many amateur satellites are sent on the regular teleprinter frequencies. 
O Voice transmissions: 

Frequencies are 3.99, 7.29, 14.29, 18.16, 21.39, 28.59 and 147.555 MHz. 

Q Miscellanea: 

On Fridays, UTC, a DX bulletin replaces the regular bulletins. 

WIAW is open to visitors during normal operating hours: from 1:00 P.M. until 1 AM. on Mondays, 9 A.M. until 1 A.M. Tuesday through Friday, and 
from 3:30 P.M. to 1 A.M. on Saturdays and Sundays. FCC licensed amateurs may operate the station from 1 - 4 P.M. Monday through Friday. Be sure 
to bring your current FCC amateur license or a photocopy. Special arrangements must be made for weekend operation; please call or write at least a 
week in advance. 

In AR reg emergency, monitor W1AW for special bulletins as follows: voice on the hour, teleprinter at 15 minutes past the hour, and CW 
on hour. 


Effective June 1, 1992, W1AW discontinued its Monday morning code practice and bulletins. Beginning on that date, Monday transmissions com- 
mence at 4 pm Eastern time. The change is to allow time for increased routine maintenance and performance testing of station facilities. The Tuesday- 
Friday schedule is unchanged. 


Headquarters and WIAW are closed on New Year's Day, President's Day, Good Friday, Memorial Day, Independence Day, Labor Day, Thanksgiving 
and the following Friday, and Christmas Day. On the first Thursday of September, Headquarters and W1AW will be closed during the afternoon. 


WiAW Schedule (ARRL). Used by permission. 
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CHAPTER 6 


Sometime ago, I participated in the CO World-Wide DX Contest, phone weekend, in 
a multioperator (group) effort at the shack of a ham pal. And two weeks after that I put 
in a fairly serious effort in the ARRL November Sweepstakes, CW weekend, as a single 
operator. The contrast between phone and CW? It’s like oil and water, night and day. 
Choose your own vivid metaphor. To be sure, personal preference plays a critical role 
here in your choice of mode, so no disrespect intended if you're of the phone persua- 
sion. Just keep reading! 

The mode differential notwithstanding, no other activity in amateur radio operating 
compares with the intensity, excitement or competitive challenge associated with the 
high drama of contesting and DXing. Have you ever wondered how effective your 
amateur station is or how sharp your operating skills are? A radio free-for-all in the 
context of contesting or DXing is the time and place to find out. 

As Rick Booth, KM1G, suggested in the ARRL publication Novice Notes: The Book, a 
DX pileup is equivalent to a “football fumble,” with the DX station being the pigskin! 
Or ona slightly mundane level, perhaps it’s like winding up on line at the longest and 
slowest supermarket checkout counter! Many countries considered rare show up dur- 
ing contests; sometimes they generate congestion similar to regular day-to-day DX 
pileups, but in most cases, the rapid hello-goodbye pace of contest contacts means you 
will get through. 

From the very beginning of the Amateur Radio Service, hams have always tried to 
see how far they can transmit and receive signals. This deep-rooted desire to communi- 
cate with distant stations (i.e., “DX”) has been a mainstream activity in amateur radio 
since its beginning. Contests and DXing gives a structure to that desire. And contest and 
DX contacts are generally quick, since the data exchange is concise (usually a signal 
report and other minutiae), so you have an excellent chance of working a new country 
or state without enduring the typically endless brain-dead amateur radio pileup or 
Slow-paced amateur radio ragchew. 

Contesting is a fast-paced activity in which amateurs exchange soundbites of spe- 
cific data with other amateur stations in a predetermined period of time (DX contests 
almost always run from 0000 UTC Saturday to 2359 UTC Sunday). Contesters are those 
folks you've heard on the bands incessantly calling “CO Contest” (“CQ TEST” on CW), 
and the object of the whole thing is to work as many different stations and “multipliers” 
as possible during the contest period. Depending upon the contest rules, multipliers 
may be DX Century Club (DXCC) countries, states, ARRL sections, CQ zones, and so 
on. After all is said and done, your final score is generally the total number of QSOs (or 
QSO points) times the number of multipliers. DXers are in a lifetime, permanent contest 
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as it were, trying to work their way up the DX ladder towards all 325 DXCC countries; 
and contests are a superb way to increase your country total. 

Participation in a contest is relatively simple. Find a station calling “CQ Test” and 
send your call sign once. When that station comes back to you, copy the report (i.e., the 
“exchange”), then send your exchange once, acknowledge, and off you go! I might add 
that there is no requirement to calculate your score if you don’t feel like it; likewise, you 
are under no obligation to submit a formal log to the sponsoring organization either. 
The idea is for you to have fun, so play the game any way you want. But submitting a 
log helps the log checkers do their job and also gives a more accurate picture of partici- 

ation. 
i Even with a modest antenna setup, you can make more contacts in one contest 
weekend than in months of ordinary operating. If you seek a less labor-intensive way to 
build up those awards totals, to improve your operating finesse (especially code speed), 
to check the integrity of your radio or antenna configuration, to learn about worldwide 
band openings, or merely to express your sporting instincts by seeing how fast you can 
fill up a log sheet with all kinds of call signs, then contests are definitely for you. 

Unlike, say, the local marathon run, there are no pre-registration requirements to 
enter a contest other than having an amateur license. And it's perfectly acceptable to sit 
down at the rig and work a few stations, then take a break, or call it quits altogether. It's 
all up to you; you're free to choose when, where, and how long. There's absolutely no 
requirement to go all out. You decide whether you will be a contender, a pretender, a 
casual participant, or anywhere in between. Relatively few contesters ever come close to 
operating the maximum allowable number of hours in the contest period; in that sense, 
there is no fundamental difference between a contest specialist that logs a few hours on 
the air and the so-called non-contester that does exactly the same. 

If you aren't “in” the contest but merely passing out points, guess what? At that 
moment, you are in the contest! Indeed it's not the “hardliners” but the part-time dab- 
blers who provide the foot-soldiers for the contest environment. And remember, re- 
gardless of how intense your participation is, there will be many stations eager to con- 
tact you for QSO points just as soon as you put your signal on the air. 

Whether the contest event is a domestic or DX variety, there are two basic QSO- 
generating tactics: 

Running: Find a clear frequency, call “CQ Test” and proceed to work the stations 
coming back to you one after another, press-conference style. 

Hunting and Pouncing (a/k/a Searching and Pouncing): Use your listening skills to 
systematically tune the band like a safecracker, identify each station calling “CQ Test” 
and respond to (“pounce on”) each station you haven't already worked. 

Average stations may spend more time tuning than CQing; louder stations just the 
opposite. The better your signal is, the better your results. Hunting and pouncing is the 
most user-friendly method especially for those just getting comfortable with the contest 
world. Start at the bottom of the band, say 14000 kHz, and work your way up until the 
activity dies out, and try to work every contest participant you hear. Especially at the 
beginning of the major contests, there are an enormous number of easily workable 
Tg calling CO, so you can rack up a large OSO total just going around answering 

em. 
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THE MOSOUITO TECHNIOUE 


Those really savage DX pileups are less likely to occur during a DX contest, but you 
will undoubtedly encounter some that will test your station and your sanity. What to 
do? Here's some good advice, particularly if you just operate from an average station 
and/or use basic 100-watt power, from Tom, K7RI, via the December 1992 issue of CQ 
magazine: 

“Breaking Pileups. You need persistence and finesse. To get through it is often 
necessary to observe the other operator's rhythm and time your calls just before the 
beginning of the pileup (not always easy), or a lull in it. Crisp, well-timed calls...yield 
the best results...If you can’t get through, it may be necessary to wait until the path 
improves or for another stronger opening. A suggestion: Keep in mind that any other 
multiplier will do the same for your score. Often it is necessary to just move on and not 
bloody yourself any longer. Give up. That's right. Give up—on that station. When the 
pileup on big signals is just too great, reach for your VFO. Tune across the band. You 
may find weaker stations in the same country or zone begging for contacts elsewhere on 
the band (try the high end). This works especially well for active zones and countries 
with modest to extensive activity. “ 

“A key to success with low power is not getting hung up trying to break all the 
pileups. It can’t be done, even with high power. Use the mosquito technique. If you 
can't draw blood fairly quickly, buzz the bands and move to the next available donor.” 

Of course, you'll want to program those pileup frequencies into your transceiver’s 
memory positions to make going back to them easy. 


SSB DXING - ARE WE HAVING FUN YET? 


On phone, the bands are saturated with stations so that it’s hard to find a clear 
frequency to call CQ or hear the station calling CQ, and every DX multiplier has at least 
four or five (or 50) stations calling into a pileup, at least one of whom is louder than me. 
And my idea of a fun weekend is definitely not shrieking like a madman into a micro- 
phone (tape loops and voice keyers potentially eliminates this problem). Even after a 
few minutes of phone DXing, I am persuaded to follow the astute advice of my 3-1/2- 
year-old niece Rebecca, who says “Let’s hide from the monsters!” 

In my opinion (for what it’s worth), contest and DX activities are much more fun 
and humane on code. No shrieking—it's all very dignified finger-talking. During 
Sweepstakes, I chugged along at 32 WPM and worked over 1000 stations with no prob- 
lem. Admittedly there’s a larger pool of operators tuning around the phone bands, 
consisting of those “in” the contest along with window-shoppers who are just “passing 
Out points.” But remember, SSB is a brute-force mode; generally you need big power 
and antennas to compete. 

CW is a different world, more forgiving and congenial to lower power levels and 
less-imposing antennas. You can accomplish your contest and DX goals (i.e, working a 
log sheet of stations quickly or closing out your DXCC award or Worked All States) 
with more finesse and in a less labor-intensive framework on CW. CW contests are 
high-volume situations where there is constant turnover, so your chances of working 
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virtually everything you hear is excellent, particularly since contesters are adept at 
working loud and not-so-loud stations. 

Want to try DXing and contesting on code but feel a little uneasy about interfacing 
with some of the speed merchants? Even if you’ve never joined in before, please don't 
be intimidated by the machine-gun style of some CW contestants. Go to the higher ends 
of the bands (or recommended slow-speed segments which are often detailed in the 
published contest rules) such as above 050, where activity thins out, and you'll find the 
CW speeds more reasonable and the pace less hectic. 

It often seems as if there is more rare DX on phone, no doubt about it. Much of 
phone DXing, however, requires primal screaming in pileups and/or takes place in the 
lists and nets environment, which is the amateur radio version of food stamps or wel- 
fare handouts. In the list circumstance, moreover, you are presented with a real para- 
dox: the real challenge is to be loud enough into the emcee (rather than the DX station) 
to get on the list! 

Except for selected, truly rare, phone-only countries, you should be able to work 
most countries on the DXCC list within the confines of the CW band. As an aside, if 
you're on packet, the DX network will alert you to what DX is on at that particular time 
on all bands/modes. Your computer monitor will beep each time someone lists a DX 
station. 


GETTING READY TO RUMBLE 


Most DX gravitates to the low end of the band, so an Extra Class license is a real 
plus. In day-to-day operating, 025 (i.e., 14025, 21025 kHz, etc.) is a popular frequency 
for “DXpeditions” (DX excursions to rare and semi-rare DXCC countries) and the like, 
sometimes operating split frequency and listening on 030 or thereabouts. Your VFO 
and/or your RIT control become crucial tools in this form of operation. 

But before you start dumping your call in to a DX pileup, please listen carefully. Is 
the DX station operating transceive? If so, let's getready to rumble! You'll have to join 
the throng of callers, but try to time your calls properly in accordance with the DX 
station's Operating rhythm, and don't ever transmit on top of the DX station. 

If the DX station is working stations like mad, yet no one seems to be coming back to 
the DX station on the DX station's transmit frequency, that’s a good clue that split- 
frequency operation is occurring. You can use your RIT control to find the DX station’s 
listening frequency if he/she is listening up (or down) a few kHz from the transmit 
frequency. If a CW DX station transmits “U 5” or “Up 5,” he means he is listening 5 kHz 
up from his transmit frequency. 

If a wide split (i.e, more than 10 kHz) is involved, then you want to transmit on your 
second VFO. Use your transceiver's T-F set switch to listen on your transmit frequency, 
and zero-beat the ham whom the DX station just came back to. As soon as that OSO is 
completed, call the DX station immediately on that frequency. Sometimes calling a little 
above or a little below the station just worked is effective, too. In a big pileup, please 
keep your QSO short, basically exchanging signal reports and such, so that the next 
person gets a chance. See sidebar below. 
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Please keep this general DXing advice from CQ magazine Editor Alan M. Dorhoffer, 
K2EEK (in his “Zero Bias” editorial in the December 1992 issue), in mind during your 
upcoming DXing activities: “...let's try to reduce our stress level by listening more and 
speaking less. It is amazing but true (take my word) that just about everyone can find 
out who the DX is, what their call is, where they're located, and the QSL route in rea- 
sonably short order simply by listening to the operator. If you don't hear the station, 
you really have no business adding to the din.” 


CW CONTESTING 


Although I referenced the COWW phone contest at the beginning of this chapter, 
you don't need to feel compelled to operate the CQWW SSB contest to crank up your 
country total. The CQWW has a CW weekend, too (the fourth full weekend of Novem- 
ber) and all kinds of juicy DX shows up for that event. Thousands of amateurs partici- 
pate. Back over to K2EEK again; this quote from his October 1992 “Zero Bias” editorial 
sums it up: 

“Who says CW is dead? If you want to see how dead it really is, check out the CQ 
World-Wide DX CW Contest...CW as a reliable means of communication is still a very 
viable expression as our CQ World-Wide DX CW Contest results bear out. Whether key 
or keyboard, these results point out the number of amateurs around the world who 
actively compete on CW. Check out the volume as well as the DX, and you should be 
tempted to give this year’s contest a shot.” 

DXpeditions are routine for activating a location for awards purposes. And contest 
DXpeditions, particularly at, but certainly not limited to, Caribbean locations, are popu- 
lar for contests such as COWW: indeed, often a contest multiplier is unavailable absent 
such DXpeditions. I’ve operated from the Caribbean a few times myself, and each time 
it’s been an extraordinary experience. The best part is as soon as the contest concludes, 
you can shut off the radio and party on the beach! 

But you don’t necessarily have to go off-shore to run a DXpedition. For instance, the 
District of Columbia is considered a separate multiplier in certain contests, and those 
Stations in the District that get on are avidly pursued. 

One of the most renowned stations in Washington is W3USS, the historic club sta- 
tion of the Capitol Hill Amateur Radio Society, as discussed in my article in November 
1992 OST, “W3USS: The Amateur Radio Voice of the US Senate.” In researching the 
article, I was afforded the opportunity to guest-operate the station in the CW category 
of the IARU (International Amateur Radio Union) contest in July 1991. Although DC is 
not a multiplier in that particular contest, it was nonetheless an offer I couldn’t refuse! 
The original version of the QST article contained a sidebar summary of my contest 
effort as a W3USS weekend warrior, but magazine space restrictions left that portion of 
the article on the cutting-room floor. So, as an exclusive to readers of this book, here’s 
the rest of the story! 





DATELINE HARTFORD, CT/WASHINGTON, DC 


Although membership in the Capitol Hill Amateur Radio Society (CHARS) is open 
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only to ham employees of the US Congress, Supreme Court and Library of Congress, 
guest operators are permitted access if sponsored and pre-arranged by a club member. 
In researching my article, I had a number of conversations with Dave Siddall, K3ZJ, 
former president of CHARS/W3USS and now chief of the FCC’s Frequency Allocation 
Branch. He graciously invited me to guest-operate W3USS in the IARU HF World 
Championship on the weekend of July 13-14, 1991. 

On Friday afternoon (July 12), I caught a flight from Hartford to Washington for my 
contest endeavor. I nearly missed the plane because I was unexpectedly tied-up longer 
than expected playing lawyer in US Bankruptcy Court in Hartford. The Bankruptcy 
Court is typically standing-room-only, as bankruptcy has become increasingly popular 
as an alternate lifestyle! 

From the airport, Washington's superb European-style subway system, the Metro, 
zapped me to Union Station on Capitol Hill. The station is located in the Russell Senate 
Office Building right across Constitution Avenue from the Capitol dome. The Russell 
Building, formerly called the Old Senate Office Building, was renamed in 1972 in honor 
of the late Senator Richard Brevard Russell of Georgia, who had been president pro 
tempore of the Senate. 

The Russell Building is a short walk from Union Station, where I rendezvoused with 
Dave, K3ZJ, at the W3USS shack. Several weeks previous, Dave had officially arranged 
with Russell Building security permission for my weekend presence ; such in-advance 
permission is absolutely necessary—W3USS is not available for spontaneous drop-in 
operating. Dave also generously allowed me to use his personal Yaesu FT-1000 trans- 
ceiver and Alpha 374 no-tune amplifier, and we spent some time making sure the 
equipment and computer interface were functional. He also gave me a quick tour of the 
Russell Building, which is most known for its famous Caucus Room, the site of many 
historic secret meetings including the Watergate proceedings and the Clarence Thomas 
confirmation hearings. 

Once these preparations were completed, we both walked back to the beautifully 
refurbished Union Station, Dave to take the Metro home to his family in suburban 
Virginia and me to meet up and catch a film with my friends Eric, WD3Q, and his wife 
Jennifer, at Union Station’s movie-theater multiplex. Eric and Jennifer put me up for the 
night at their nearby northeast-Washington townhouse. 

It just so happens that the timing of the IARU contest is perfect for guest-operating 
W3USS. On Saturday morning, the public entrance at the Russell Building opens at 1100 
UTC. Since the contest starts at 1200 UTC (and runs for 24 hours), the operating sched- 
ule couldn’t have been more convenient. After obtaining some provisions, Eric and I 
showed up promptly at 1100 UTC, and after clearing the security checkpoint, we took 
the elevator down to the W3USS basement ham shack that was to be my home for the 
next 24 hours. 

After I got settled in and fired-up the rig and computer contest logging program, 
Eric wished me luck and left the premises. As the final minutes ticked away, I was 
primed and psyched for a huge “World Championship” level score, with visions in my 
head of running strings of DX and stateside stations on CW for the next 24 hours (the 
IARU contest has the world-works-the-world format) who wanted a contact with the 
famous W3USS station. Also, W3USS is loud: The antenna system on the roof, some 100 
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feet above the ground, consists of a Hy-Gain TH7DXX tribander and a rotatable 
Cushcraft D40 dipole on a 22-foot Rohn 25 tower, supplemented by a Butternut HF6V 
vertical mounted on the building's copper roof. All things being egual, there's no doubt 
I would have romped and stomped in the contest. Ah, the best laid plans... 

Okay, so I never expected a solar storm! As a result of a major geomagnetic distur- 
bance, band conditions were horrendous. In fact, this was possibly the worst CW- 
contest conditions that I’ve encountered in this entire—repeat entire—sunspot cycle! 
Luckily there was a TV set in the shack or I would really have suffered a severe case of 
cabin fever! (The TV set was acquired during the Watergate hearings, so that RFI-con- 
cerned club members could monitor any TVI appearing on the cable system before 
going on the air!) If anyone knows the name of the film starring the attractive actress 
Linda Purl (in which she miraculously and single-handedly foils a plot by high-level 
espionage agents), please let me know as I was only able to watch part of it, and with 
the sound turned down yet! I'd like to rent it at the local video store. 

Be that as it may, somehow I managed to make the CW top ten with over 700 con- 
tacts (although less than half of the number of QSOs originally contemplated) and 59 
multipliers, the majority with stateside stations. And W3USS now has a top-ten contest 
certificate toadd to its archives. 

Incidentally, the Russell Building seems to be a nerve-center of Senate staff activity 
even on Saturdays. A bank of elevators is right outside the W3USS shack, and the 
constant dinging sound of the elevator bell was audible into the wee hours of Sunday 
morning. During this general timeframe, both the Clarence Thomas and Robert Gates 
confirmation hearings (for Supreme Court Justice and CIA Director respectively) were 
going full-blast, and no doubt Senate staffers were burning the midnight oil on these 
and other matters. 

When 1200 UTC Sunday morning finally arrived (it had been a long, slow night of 
operating), I copied my contest log to disk, made a hardcopy printout, gave K3ZJ a 
Status report via telephone, and quickly packed up. I knew WD3Q had the “getaway 
car” waiting for me outside; there is no public access to Russell.on Sunday. 

The various Senate office buildings and the Capitol itself are, of course, all tied- 
together by interconnecting hallways. Because of my general disorientation from being 
awake all night, I must admit that I did get a little lost as I wandered around the de- 
serted hallways on an “unofficial tour” trying to find the one exit that was operational 
on Sunday morning! No, I didn’t bump into any famous politicians at that hour. 

A friendly security person ultimately pointed me in the right direction; shortly 
thereafter, Eric, Jennifer and I were having breakfast at a local bistro, followed by some 
quick DC-sightseeing before my flight home to Connecticut. 

Despite the abysmal radio conditions, I enjoyed the W3USS operating experience, 
and was pleased to be able to give many stations a contact with the US Senate, which is 
almost as much fun as operating ARRL HQ station W1AW! It was also a wonderful 
bonus to have a crack at using the new Yaesu state-of-the-art rig for the first time. I 
personally filled out W3USS QSL cards for all DX stations that I worked, and the cards 
were duly dispatched into the ARRL bureau system. 

For those domestic stations worked (or DX stations for that matter), please note that 
W3USS logs are preserved “forever,” and W3USS QSLs 100%, whether direct or 
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through the bureau, upon receipt. An SASE is reguired with your card for a direct 
response. The club is not taxpayer-supported. OSL via CHARS president George 
Stephens, WB3DAC, Star Route Box 30, Avenue, MD 20609 USA. The club can also be 
reached at Box 73, United States Senate, Washington DC 20510 USA. In addition to the 
club QSL card, CHARS/W3USS will issue, on request, an individually numbered cer- 
tificate to each amateur contacting the station. Certificates can also be obtained via 
WB3DAC: send your QSL and $1.00 US (or three IRCs) with your request. Thanks to 
K3ZJ, N3JT, WB3DAC and WD3Q for their help in making my guest operation possible. 

Contests, of course, come in all shapes, sizes and modes, Each one is a unique ad- 
venture, with the challenge of the unexpected potentially lurking on every frequency. 
All you need to do is fire up your rig and your imagination, and your computer. 

In fact, although the basic premise of contesting outlined in the beginning of this 
chapter (working as many stations as you can) has not changed over the years, the 
technology certainly has. 


RADIO CONTESTING IN THE INFORMATION AGE 


It’s the 90s, and ham radio is solidly entrenched in the computer age. Contesting in 
particular and amateur radio record keeping in general have become a whole new high- 
tech ballgame. 

If you own, or have access to, any IBM-compatible personal computer, and you find 
yourself sliding into the “contesting mode” more and more often, you'll quickly find 
that a computer is an absolutely essential element of your amateur station. Prices have 
tumbled to the point that almost anyone can afford an entry-level IBM-compatible 
machine with a hard drive. And inexpensive amateur radio logging software liberates 
you an the burdensome paperwork traditionally associated with contesting and DX 
work. 

Logging programs come in two general categories: Contest-specific and overall 
database information management. There is a wide variety of software in the latter 
category advertised in all the amateur magazines which provide an entire history of 
your amateur operating career, centralized in an all-purpose electronic logbook. Besides 
real-time logging functions, these programs maintain data such as your awards records 
(and will generate the appropriate application forms), QSL cards sent/received, beam 
am grayline predictions and many other information-storing-and-retrieving 

eatures. 

The consensus is that such comprehensive, all-purpose databases are satisfactory for 
casual DXing and contesting. For serious (and even halfway serious!) contest operating, 
software packages specifically designed and created for contests is recommended. 
> software makes real-time contest logging, scoring and callsign checking a 

reeze. 

As KR7L observed in his book Your QRP Operating Companion (ARRL, 1992), “With a 
good computer-logging program you can tell instantly if you need a station or a multi- 
plier, know if the station you're about to work is a dupe, and be able to see at a glance 
how your score is progressing...why waste time calling a station when you don't need 
the multiplier? And who wants to spend hours after the contest checking for dupes, or 
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recopying a messy log?...when the contest is over you print out the log and mail it in. 
For ARRL contests, you don’t even have to do that! ARRL accepts floppy disk entries in 
the proper format...” 

Regardless of which software program you select, make sure the program contains a 
built-in CW memory keyer function. You run an interface cable from your computer’s 
serial or parallel port to your transceiver's key jack, and your computer's function keys 
can be programmed for CW memory operation to eliminate your having to send the 
repetitive contest exchange info manually. The dominant contest software program, CT 
(available from K1EA Software, P.O. Box 803, Hudson, MA 01749 U.S.A.), also has a 
toggle that will make your computer keyboard emulate a conventional CW keyboard. If 
for some reason your logging program doesn’t send CW, invest in a memory keyer (see 
Chapter 4), and load all the contest info in the memories, so that the various messages 
will transmit at the touch of a button. 

Eventually we'll all be operating contests or operating CW generally without pick- 
ing up a pencil or touching a paddle at all! For now, however, I always compete with a 
memory keyer/paddle in parallel (using a Y connector in the key jack) with the com- 
puter interface cable for those instances when I want to communicate manually via 
paddle rather than via keyboard. 

By the way, it’s not just the contest fanatics or so-called big gun DXers who have 
jumped on the computer-logging bandwagon. Quite a few hams who are/were other- 
wise lukewarm to contesting have been attracted to contesting not necessarily by their 
sporting instincts but their enthusiasm for their computer hobby. Cross-pollination, as it 
were. 

Since amateur radio has charmed more folks from the ranks of the computer hobby, 
their interest in computers actually preceded their interest in contests (or DX for that 
matter). Newcomers and seasoned veterans quickly discover that contesting by com- 
puter is a riveting, if not a seductive, sensory experience. 

So whether your personal approach is to operate a radio contest or work a DX 
pileup with a PC “assistant” or to play a “video game” with your ham transceiver 
merely as a peripheral device, the emergence of logging software has minimized the 
paperwork drudgery heretofore associated with competitive operating. 


FOR ENHANCED DX AWARENESS 


Elsewhere in this chapter is an outline of basic contest operating pointers. For a 
practical, how-to manual written for the first-time contester foremost in mind, please 
see my book Ham Radio Contesting, also published by Tiare (1992). See the recom- 
mended reading list elsewhere in this book for ordering info. For more details on CW 
DXing in general, there are a variety of fine sources on that same list, principally among 
them Tiare’s Low Power Communications, by Rich Arland, K7YHA (1992) and The DXCC 
Companion, by Jim Kearman, KR1S (ARRL, 1990). 
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CONTEST/DX CW OPERATING POINTERS 


Pre-test radios, peripheral equipment and antennas for proper operation. 

Ham shack setup should emphasize comfort and convenience during marathon 
operating stints. i 

Understand propagation before the contest, and listen to WWVforecasts. 
Familiarize yourself with contest rules. 

Use real-time computer logging software that sends CW. Make sure your soft- 
ware is loaded, tested and functioning properly before the contest. If you do not 
have access to a computer, use a memory keyer to eliminate having to send 
repetitive data manually. f di 

Exploit good band conditions; operate on the highest open band. By the same 
token, concentrate on the bands on which you have the best signal. Try to oper- 
ate On as many bands as possible. “Hunting and pouncing (tuning across ` 
band and working each new station) is particularly hot in the early stages of the 
contest. 

Stay motivated and involved for your entire operating time. As you Se ng 
the band, try to work every new station you hear, multiplier or not. That is, don't 
get lulled into a” multiplier-only” searching mode. oa 

In a pileup situation, determine the modus operandi of the DX station before you 
call in. cess 

For difficult-to-penetrate pileups, park your second VFO on ae Station 1 Pn 
frequency or program the pileup frequency into a memory and keep going ba 
regularly for another shot. P ” 

To maximize your rate even if from an average station, call “CO Test” whenever 
possible—the higher end of each band is usually guieter. . 
Keep COs short and send the “exchange” info (the data you must send, receive, 
and acknowledge) only once. . 

If your productive CQ frequency is the subject of a hostile takeover, empoy g 
reasonable protective measures. If you lose your frequency or your run P, 
hunt and pounce until you find a new CQ frequency. 

Change bands quickly, and always keep moving. : 

Use your RIT constantly to hone in on stations calling you who are not precisely 
zero beat. 


Be both aggressive and positive, remembering that CW is more compatible with 
low power, low profile operating. 


OPERATING “SPLIT” 


Suppose you come across 6W8MM in Dakar, Senegal, West Africa, working a 
pileup on 28,025 kHz. You check your DXCC records and realize you need Senegal for 
your award. 6W8MM is working stations at a good clip, but you don t hear anyone 
contacting him on his own frequency. In fact, 6W8MM keeps sending “UP” in code 
without mentioning a specific frequency. Your first challenge: to make contact with a 
DX station, you must transmit on the frequency where the DX station is listening and 
when he is listening. 
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This is split-frequency operation. Since you may not be exactly sure exactly how 
far up 6W8MM is listening, use your second VFO (rather than your RIT) for maximum 
flexibility. You will use one VFO in the receive mode on 6W8MM's frequency and the 
other VFO will be used to transmit on the frequency 6W8MM is listening. Put VFO 
“A” on the incoming signal and listen carefully to the stations 6W8MM is coming back 
to. 

Suppose 6W8MM responds to WA6YBT. With VFO “B” and your finger on your 
transceiver's “T-F” set button (so you can listen on VFO B), find WA6YBT as he sends 
his signal report and other QSO data. Depending on how far up the band this is or 
how strong WA6YBT is, you may not find that particular station or the pileup right 
away. So it may take a few minutes to find the general area where 6W8MM is listen- 


ing. 


Keep listening on VFO A for the stations that 6W8MM is acknowledging. As 
soon as you find WA6YBT (or the another station) zero beat him with VFO B. As soon 
as 6W8MM finishes the QSO, call 6W8MM on that frequency (depending on the size 
of the pileup, calling a little higher or a little lower than the last QSO will be effective). 
If you don’t get through, use VFO B and the T-F switch to find out who did. And since 
you will be switching back and forth between VFOs, be careful not to transmit on top 
of the DX station. Keep stalking the stations getting through, and eventually you will 


be next! And make sure you have a good supply of QSL cards on hand for all the DX 
you are going to work! 





The author is a strong advocate of computer contesting software, but also 
runs an electronic keyer/paddle in parallel with the computer interface for 
those moments in the heat of battle which demand a more “personal” 
method of communicating! 
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Judging by the design of their QSL cards, these DX stations are fervent in their enthusiasm for the code mode. 
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CHAPTER 7 


CW Trafe Nets And Ioffe Handling 


Camaraderie and competence—CW traffic nets are where you'll find both. Traffic 
nets are organized, on-the-air meetings of hams who get together at a specific time and 
frequency to transmit, receive, and deliver noncommercial radiogram messages (“for- 
mal traffic”) all over the country as a free public service. Such a deal! 

There are an array of slow-speed and medium/high speed nets to meet everyone’s 
needs, primarily operating under the auspices of the National Traffic System, sponsored 
by the American Radio Relay League. Checking into a CW net (short for “network”) is a 
powerful way to build and sharpen your code skills, make new ham friends, provide a 
public service, and learn specialized net procedures. Traffic handlers are perhaps the 
savviest bunch of CW operators you'll encounter, particularly because traffic nets fol- 
low specific procedures developed over the years to pass messages efficiently. 

Message handling has been the traditional backbone of amateur radio. The National 
Traffic System (NTS) was implemented by ARRL’s George Hart, WINJM (who wrote 
the foreword to this book) in 1949 to bring orderly procedures to amateur message 
handing. Indeed, one of the reasons the ARRL was established in the first place was to 
structure a nationwide network of message-handling stations. 

As one of Mr. Hart's chief lieutenants at ARRL headquarters in the 1970s (and under 
Mr. Hart’s successor, W1XX, in the early 80s), I was charged with the day-to-day man- 
agement of NTS, which exists for the purpose of training, public service and emergency 
communications preparedness. In so doing, I was the conductor of OST magazine's 
monthly “Public Service” column from 1975 through 1984. I also personally operated in 
the system as an individual radio amateur. 

But like many hams, my interests had evolved in other directions, and admittedly 
it’s been some years since I have been active in NTS. Back when I played a prominent 
role, messages were handled on CW and SSB on HF and VHF-FM voice on 2-meter FM 
repeaters. There was a smattering of traffic being handled on RTTY. I only mention this 
because as I prepared the material for this book, I assumed that the NTS that I knew 
had been superseded by the emergence of automatic message handling by amateur 
packet radio bulletin boards (not to mention cellular phones, voice mail, e-mail, and 
other message-transfer methods in commercial circuits). 

Not exactly. Although packet forwarding has emerged as a powerful supplement to 
the more traditional CW and phone-based operations of NTS, the CW/SSB nets are still 
flourishing! As alluded to above, CW nets use special abbreviations including QN- 
signals and other procedures, but not to worry; I'll walk you through them. It’s prob- 
ably fair to say that because of these procedures, it’s easier to send message traffic on 
voice or via packet, but obviously one of the best ways to practice the art of CW is to do 
so on CW nets. 
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Over 500 nets are affiliated with NTS that meet in an orderly time sequence to pro- 
vide a defined flow pattern for traffic from point of origin to point of destination. There 
are four levels of such nets: 

a) Local—usually on VHF and covering a metro area or county—you' ve probably 

heard a local NTS net on your local repeater in the evenings; 

b) Section—usually on 80/75 meters, an ARRL section is roughly equivalent to a 

state; 

c) Region—usually on 80 meters and roughly equivalent to a call district. 

d) Area—there are three NTS areas, Eastern, Central and Pacific, the basis for which 

are the three standard U.S time zones. 

Linkage is critical to the success of NTS. All NTS nets operate at the same interlock- 
ing local-time schedule each day and evening so that coast-to-coast network liaison is 
routinely performed. NTS cycles can also be stepped up in the event of emergencies in 
which a large amount of emergency, priority and health & welfare traffic emerges. The 
system also expands to meet the demands of the Christmas season, when holiday greet- 
ing messages reach their peak. The area nets are tied together by the Transcontinental 
Corps (TCC), an elite group of traffickers who provide an electronic “pony express” for 
long-haul message interchange among the three areas. [For more information about 
NTS and NTS nets, please refer to The ARRL Operating Manual and The ARRL Net Direc- 
tory; see the recommended reading list elsewhere in this book.] 

Region and area nets are invitation-only affairs; the section (or local) level is where 
you will commence your CW traffic handling activity. The section net in your state, 
including slow-speed nets that often operate in the Novice subband, will welcome you 
with open arms. After you've located the appropriate net in your state/section, it’s a 
good idea to listen to a couple of net sessions to familiarize yourself with the format. 
Upon checking in for the first time, however, you'll be warmly greeted by the net man- 
ager and other seasoned regulars who will assist you with the procedures, abbrevia- 
tions, QN signals, and otherwise answer your questions. 

In the meantime, here is a brief description of what you'll generally encounter on a 
typical CW net. 

First, the boss of the each net session is the net control station (NCS). He or she 
functions like an air traffic controller, or more appropriately for this media-conscious 
age, like Oprah or Larry King! The NCS runs the show and tells you when to transmit 
or not. Always make sure you are zero-beat with NCS and ready to follow his instruc- 
tions. And stay on the net frequency until excused by the NCS. 
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In this scenario, the NCS of the Outer Baldonia section net (OBN) is WA1WEM. 


NCS Net Station 
OBN OBN DE WA1WEM ONI K 
A 
A 
DE K1XA GE QRU 
KIXA R AS 
KIXA 
HR [or] C 
QSP CEDAR SPRINGS? 
C 
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Translation 

“Calling the Outer Baldonia 
Net, Calling the Outer 

Baldonia Net, this is net control 
station WA1WEM, stations wish- 
ing to check in, please go ahead.” 


Send a letter of your call to get 
the NCS's attention. 


There is usually a crowd at 

the beginning of the net; 

if NCS responds with the same 
letter, that’s your cue to go ahead. 


“This is K1XA, good 
evening, I have no traffic to 
pass.” 


“KIXA, roger, please wait.” 

If you are a newcomer, the NCS 
will likely ask you for your name 
and OTH so that he can deter- 
mine the toll-free calling area to 
which you can deliver messages. 
The NCS will continue to ac- 
knowledge stations and rout 
pairs of stations who report in 
with traffic to adjacent frequen- 
cies to handle messages. 


“K1XA, listen up!” 
“Here” or “Yes.” 


“Can you deliver a message to 
Cedar Springs? 


“Yes, I can.” 
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WAIJLD KIXA UP 5 
CEDAR SPRINGS. 


[NCS continues with net operations..] 


KIXA 


K1XA TU QRU QNX 73 
DE WAIWEM GE 


“WN AIJLD K1XA go up 

5 kHz—WAIJLD send your 
Cedar Springs message to 
K1XA.” 


Both WAJJLD and K1XA should 
acknowledge the instructions 
from the NCS by sending one dit 
or the letter R for “Roger” before 
leaving net frequency. NOTE: 
Proper procedure is for the re- 
ceiving station, K1XA in this 
example, to call the station hold- 
ing the traffic upon arriving at 
the designated frequency. 


"This is K1XA. I'm back on net 
frequency after receiving the 
traffic from WAIJLD.” 


“K1XA, thank you for 

handling the message, there is no 
other traffic for you at this time 
so you are excused from the net. 
73 from WA1WEM, have a good 
evening.” 


As we continue to listen to this evening's net session, the NCS aa Fe ee Ai 
various stations with or without traffic, matching other stations an ne ic . 3 y 
frequency handling, making net announcements, and otherwise conducting all ne 


affairs for that evening. As you can see from the above example, 


CW abbreviations cram 


ina lot of information in a very few words. Of course, the above is only a brief sketch. I 
highly recommend that (first) you listen to and then participate in the CW net in your 


state for the full impact. 


One thing Yd like to make perfectly clear is that K1XA in the above scenario (mean- 
ing any amateur accepting traffic for local delivery) has a moral obligation to deliver the 
Cedar Springs message by telephone immediately to the addressee, (unless it’s after 10 
p.m. local) otherwise the whole purpose of this exercise is defeated and the system itself 
is undermined. The way that’s handled is for K1XA to call Mrs. Lombard ata reason- 
able hour and say “Ms. Lombard, this is John Doe, I’m an amateur radio operator in 
Cedar Springs, and I have a greeting message for you via amateur radio from Cousin 


Percy. Should I read it to you?” 


When delivering routine traffic, always—repeat ALWAYS—emphasize right up 
front that it’s a “greeting” message. Otherwise, the recipient might get a panic attack 
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from the natural assumption that when a stranger calls out of the blue, it can only mean 
bad news. Sometimes such traffic includes standard texts called ARRL Numbered 
Radiograms (see below), and you will obviously need to “translate” these into plain 
language when delivering the message. 

While putting the addressee's fears at rest, be mindful also that this telephone con- 
tact may be that person’s first introduction to amateur radio. Conduct yourself accord- 
ingly. As they say, you don’t have a second chance to make a first impression! 

And once you gain expertise at the section level, it won't be long before net manage- 
ment will seek to promote you to important liaison duties to the high-level region and 
perhaps area nets. The real traffic hotshots ultimately get selected for the Transcontinen- 
tal Corps (TCC) as mentioned above, where the figurative electronic baton is passed 
between the three U.S. time zones in specific point-to-point schedules. The honor of 
performing a TCC schedule is the pinnacle of each traffic handler’s career. It certainly 
was for mine. More about TCC below. 


CW RADIOGRAM FORMAT 


Elsewhere in this chapter is a breakdown of the components of a radiogram in 
ARRL format, reprinted from August 1991 QST by permission of the American Radio 
Relay League. If you were to transmit that same message on CW, here’s how it would 


go: 


NR 21 R HXG N1GTX 8 BATTLE LAKE MN AUG 12 AA 
MS RUTH LOMBARD AA __ 

1313A MOCKINGBIRD LANE AA 

CEDAR SPRINGS MN 56345 AA 

612 555 1234 BT 


CONGRATULATIONS ON PASSING YOUR BAR EXAM X LOVE BT 


COUSIN PERCY 


Note: On CW, the prosign AA separates each line of the address. 
On CW, the prosign BT separates the address from the text and the text from the signature. 
On CW, the letter X is used instead of a period [X is equivalent to the word “STOP” ina 
Western Union telegram]. 





THE LONG GOODBYE 


As I mentioned, the TCC is NTS's “glamorous” rapid-deployment force for longhaul 
message handling. But you don’t qualify for TCC after handling traffic for three 
months. Just like anything else worthwhile, you must prove your operating skill while 
you work your way up system, taking on more and more responsibility. I mention it 
here because it’s worth it. The exhilaration and high drama of handling large volumes 
of traffic in a compressed, deadline situation is really satisfying (note that there’s no 
mandate that TCC “skeds” must be executed on CW only; the two TCC counterparts 
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decide which mode or modes and bands to use). It’s also rewarding to know that the 
culmination of that day’s NTS cycle is your responsibility. 

TCC operators are dedicated to making each TCC schedule a successful transfer of 
traffic. Remember from Chapter 3 about success being often measured by showing up. 
Call it foolish pride if you will, but in a modest way, I tried to live up to that tradition. 
For instance, during the height of my TCC career, I remember one occasion when I was 
spending the evening at the apartment of a very attractive woman. I was having a 
wonderful time and evidently the feeling was mutual. But as the minutes flew by, I 
realized it was getting dangerously close to my TCC schedule. The woman implored me 
to stay after I mentioned, albeit reluctantly, that my presence was required elsewhere. 
What to do? 

Well, this is a shocking disclosure that defies logic, but I left. 

I can tell exactly what you're thinking: This guy is a deranged madman! 

You know, as I look back on it, indeed I must have been insane. Proximity and 
access i an absolute knockout, and yet I departed the surroundings to play ham radio 
instead. 

Talk about willpower! Talk about stupidity! 

Not to worry: I managed to subsequently resume later where I left off with the lady 
concerned, but that’s a story for another (non-radio) book! 

Perhaps because of the “lofty responsibility” inherent in accepting a TCC function, it 
becomes a journey of self-discovery in which often the operators on each end of the 
TCC function tend to become close friends. During my TCC career, I had several su- 
perb counterparts, one of whom became a subject of my column in March 1979 QST 
called “The Long Goodbye.” as follows: 

Warning: This tale, which was composed right after the New Year’s holiday, may 
a aga’ for some readers who are overly sensitive to maudlinism. Discretion is 
advised. 

More than three years ago, K5MAT, the Director of the National Traffic System’s 
Transcontinental Corps for the Pacific Area, appointed a ham by the name of Robert 
Poirier to a sked whereby he was responsible for receiving all traffic destined eastward 
from the Pacific Area Net and then later meeting up with a designated eastern area 
counterpart and sending him the traffic. The TCC is an elite, savvy group of traffic 
handlers who serve to link the three areas of NTS with out-of-net skeds. Bob and his 
eastern area compadre had their meeting on Thursdays; Bob’s function was designated 
Station J while the eastern area function was referred as Station D. Bob started out as 
WAIOME, signed portable zero after his move west and was lucky enough (?) to be 
assigned WBOQOT, holding that until he became eligible for his one-by-two, KODJ. 

The sked between KODJ and the easterner shuttled between 20 and 40 CW depend- 
ing on seasonal conditions. Now and then, rigs and/or antennas went out to lunch or 
Propagation wasn’t so terrific, and they misconnected. But all in all, they were a pretty 
reliable combo, undoubtedly one of the more dependable duos in TCC. Bob always 
managed to put a good signal in to the East Coast and he had a good fist, so Station D 
(or Delta for you phonetics freaks) didn’t often have to ask for fills. It was a neat ar- 
rangement; one station reeling off the messages one after another after another, and the 
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other station would just tap the dit side of his paddle to signify “I got it, man, give me 
the next one.” Trafficking can be awfully enjoyable that way. 

When an individual accepts a TCC sked (and there is always a waiting list), it is with 
the understanding that he/she will show up that particular evening every week. There 
is no problem with an anticipated absence; it’s those unforeseen ones that are frowned 
upon. But to be honest, Station Delta didn’t show a few times because of nonradio 
reasons. Perhaps it was a dead car battery, an unexpected dinner engagement (or what- 
ever), or a suddenly intensified basketball game at a local playground which lasted 
until you couldn’t see the hoop anymore. Our society is one in which people are unwill- 
ing to make many commitments in their lives. So how come many radio amateurs 
continue to devote significant parts of their free time to NTS work even when inconve- 
nient: Because more often than not it’s a lot of fun, not work, because of operators of the 
caliber of KODJ. 

When our two principals finished their message handling on Thursdays, time per- 
mitting they’d chew the rag for a bit. Being contemporaries, this was natural. Strange as 
it may seem, they were able to develop the ability to sense each other’s moods, just in 
the way that they manipulated the dits and dahs. It would seem that a bit of ESP devel- 
ops when two amateurs conduct a weekly sked for a period of time. So they’d chat, 
about what's happening there, what's happening here, about the mind games that 
various YLs were spinning, about the shape of things to come, and oh yes, a debriefing 
of contest last. They were immersed in communications to the degree that they were no 
longer conscious of actually having to send code; it was an almost instantaneous con- 
nection to thought process. 

But, as you might have guessed, there wouldn’t be a story here unless all good 
things didn’t ultimately come to an end. Bob changed jobs and work hours so he had to 
relinquish his sked in December. Hearing the news on 20 meters, his eastern counter- 
part felt as if a good friend were leaving town. Nevertheless, Bob continues his intense 
involvement in Amateur Radio organizational activities as ARRL section communica- 
tions manager in Colorado. 

Oh...one more thing. Bob happened to be working at ARRL HQ before his move 
west. And coincidentally, the follow who was his TCC sked partner all this time was the 
same guy who replaced him at HQ. That fellow started out as WB2NOM, used to be 
WAIWEM and now signs K1XA. 

Three years is a long time. It gets you thinking; y know what I mean? 

-Originally published in March 1979 QST magazine (p. 80). Used by permission. 


Again, TCC is at the top of the NTS pyramid, and it’s a great honor to be selected, if 
you decide to pursue traffic handling at that level. But first, before you're ready for the 
big leagues, you need to get your seasoning on the section/local nets in your vicinity. 

Such seasoning takes the form of finding your section net (see accompanying list of 
slow-speed traffic nets). Monitor for a while until the specialized procedures make 
sense. Sometime thereafter, check-in and await instructions from the NCS. Start han- 
dling some messages destined for delivery in your toll-free locality; work towards 
receiving such messages on CW with a minimum number of “fills” (requests for re- 
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peats). Originate messages on behalf of your own family and friends that you will enter 
into the NTS network for ultimate delivery in another state. 

Eventually, you'll want to volunteer for a NCS slot on the section net so you can find 
out what it’s like to be the boss, or sign up for a liaison function to or from the region 
net. Devoting a portion of one night a week to traffic handling is a super way to help 
the net meet its public service goals as well as helping yourself towards increased CW 
skills. You'll really have fun interfacing with traffic handlers. The camaraderie on traffic 
nets is almost like that of an extended family, so join the clan! 


SLOW-SPEED HF CW TRAFFIC NETS 


Here's a list of CW nets that welcome slow-speed Morse code operators. Most 
are NTS traffic nets, but some meet for other purposes. Listen to see what kind of 
operation is conducted on each. Not all slow-speed CW nets are on Novice fre- 
quencies. If you have trouble finding a slow-speed CW net, contact your ARRL 
Section Manager (SM), whose address is on page 8 of QST, or your Section Traf- 
fic Manager. 


Net Name 


Ohio Sunrise Slow Net 

Empire Slow-Speed Net (NY) 

Wisconsin Slow-Speed Net 

Virginia Slow Net 

West Coast Slow-Speed Net 

Illinois Training Net 

Indiana Code Net 

Northern California Net 

Ohio Slow Net 

Minnesota Slow-Speed Net 

Puerto Rico Net-Slow 

Tuolumne Co Novice Emergency (CA) 

Hit and Bounce Slow Traffic Net 

All-Florida Slow Traffic Net 

Eastern Mass/Rhode Island Slow Net 

Carolinas Slow Net (NC/SC) 

Colorado-Wyoming Net 

Kentucky Novice Training Net 

Maryland Slow Net 

Iowa Code Net 

New England Novice Net 

Michigan Novice Net 2230,0100 
Wisconsin Novice Net 0000 
Alabama Training Net 0130 
Crackle and Band Instruction Net (TX) 0300 
Maine Slow-Speed Net 2300 
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3730 West Virginia Novice Net 

3733 Mississippi CW Slow Net 

3735 Kansas Slow-Speed Traffic Net 

3735 New Jersey Slow Net 

3735 Nebraska Novice Net 

3737 Albany Traffic and Emergency Net (NY) 
3742 Southern Patuxent Slow Net (MD) 

3745 Texas Slow-Speed CW Net 

3940 Early Bird Net 


40 Meters 
7057 Christian Morse Code Training Network 
7114 Hit and Bounce Slow Traffic Net 
7115 Carolinas Slow Net (NC/SC) 
7125 Puerto Rico Novice Net 
7128 Hawaii Any Speed Net 
7137 Nebraska Novice Net 
7145 North Dakota Slow Net 


30 Meters 
10,105 Pacific CW Training Net 
10,147 Utah Code Net 


20 Meters 
14,077 Christian Morse Code Training Network 


15 Meters 
21,110 Planetary Citizen Novices Net TTh 
21,150 Slowfist Net (CT,NJ, NY) TTh 


10 Meters 
28,142 Southern Patuxent 10-Meter Slow Net (MD) F 


Source: February 1991 QST magazine (p. 50). Used by permission. 
Note: This list subject to change. 
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NTS SEOUENCING 


Source: The ARRL Operating Manual. 
Used by permission, 


MAOMAL TRAFFIC SYSTEM AREA 4 REGION Map 


Source: The ARRL Operating Manual. 
Used by permission. 


National Traffic System Routing Guide 
State/Province Abbrev. Region 


Alaska 
Alabama 
Alberta 
Arizona 
Arkansas 
British Columbia 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 
Georgia 

Guam 

Hawaii 

Idaho 

Illinois 

Indiana 

lowa 

Kansas 
Kentucky 
Labrador 
Louisiana 
Maine 
Manitoba 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 

New Brunswick 
New Hampshire 
New Jersey 
New Mexico 
New York 
Newfoundland 
North Carolina 
North Dakota 
Nova Scotia 
Ohio 
Oklahoma 
Ontario 

Oregon 
Pennsylvania 
Prince Edward Island 
Puerto Rico 
Quebec 

Rhode Island 
Saskatchewan 
South Carolina 
South Dakota 
Tennessee 
Texas 

Utah 

Vermont, 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Virgin Islands 
APO New York 
APO San Francisco 


- 


= 


- 


= 


_ 


=s = 


7 
5 
7 
2 
5 
7 
6 
2 
1 
3 
3 
4 
4 
6 
6 
7 
9 
9 
0 
0 
9 
1 
5 
1 
0 
3 
1 
8 
0 
5 
0 
7 
0 
6 
1 
1 
2 
2 
2 
1 
4 


Source: The ARRL Operating Manual. 
Used by permission. 
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Area 


PAN 
CAN 
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memos ma 612 555 1234 


CONGRATULATIONS ON.. 


ma TOR INIT Aritu FOR paa o RACE aussant mana 


ig 1—Hore's a simple breakdown of the components of a typical piece of formal NTS-format traffic. This sample NTS message is typed on an 
ARAL Radiogram form. These are handy for delivering traffic by mail or in person. When copying messages for relay or delivery by telephone, 
you don't need to use preprinted forms; if you know the format, any plece of paper will do. (ARAL Radiogram forms and delivery cards are 


ren from HQ at a nominal cost. ) For a more detailed explanation of message format, see the ARAL Operating Manual or the ARAL Net 
irectory. 







© The Preamble. This is useful information to keep track of where a © Check. This is simply the word count in the text of the message. 
Message came from, how important it is, when it was created, how Never count the words in the preamble, address or signature; the 
many words are in it, and so on. None of this information changes as Check is figured only from the contents of Item 11. Punctuation marks 
a particular message is relayed throughout the NTS. count as words. If the Check doesn't match the number of words sent 
© The message number assigned by the station that originates the between ie chon cake may have dropped a word someplace. 
message. Most stations begin numbering messages at 1 on January y. 












1, although very active stations may begin at no. 1 each month. © Place of origin. This is usually he location of the sation that 
' : : s originated the message, but it could be anywhere the originating 
© Tae par ete rh the following forms: operator happened to be when he prepared the message, such as at 
| W = Health & Welfare (the status of a person living in a a school, fair, Field Day, shopping mall or a friend's house. 
disaster area, for example). © The time of fillng goes here, but It's rarely used unless the 
P = Priority (urgent messages. usually official traffic with a message carries information where the speed of delivery is important. 


definite time limit). : 1 
EMERGENCY (always spelled out) = Emergency (life-and-death © Date filed. Just fill in the month and date: the year isn't necessary. 












situations, disaster relief, requests for medical supplies, etc). Very @ This is where to put the name and address of who the message is 
rare. going to. If you originate a message, be sure to include the correct 

© Handling instructions. These all begin with HX. This detail is telephone number and ZIP code. n 
optional. It's mainly used if the message may be delivered by collect © This is the text of the actual message itself. Use X (read on the air 
telephone toll call, if a reply is wanted or if there are other special as X-RAY) to stand for a period. A question mark is read aloud as 
directions. If it reads HXG, or if there's nothing here, it means no toll QUERY. Each X and ? counts as a word when you calculate the 

call or postage need be expended to deliver the message, but if it Check (Item 6). 







can't be delivered free, report that back to the originating station. @ Signature. This is the name of the person who sent the message. 


© cal sign of the station that originated the message. It can be a full name, nickname or whatever will be familiar to the 
recipient. If you or another ham are the sender, just use your first 
name and call sign. 


Source: August 1991 QST Magazine. Used by permission. 
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SIXTH AVE AA 








ONE 
TWO 5 
THREE 






FOUR 






FIVE 






SIX 
SEVEN 







EIGHT 






NINE 






TEN 







ELEVEN 






TWELVE 






THIRTEEN 
FOURTEEN 







FIFTEEN 






SIXTEEN 
SEVENTEEN 







EIGHTEEN 
NINETEEN 







TWENTY 






TWENTY ONE 






TWENTY TWO 




















Precedences 
EMERGENCY 













PRIORITY 











ARRL Numbered Radiograms 


The letters ARL 
that some ARL texts includ: 


Group One—For possible “Rellef Emergency" Use 


ARRL Recommended Message Precedences 


Please observe the following ARRL provisions for PRECEDENCES In 
connection with written message traffic. These provisions are de- 
signed to increase the efficiency of our service both in normal times 
and in emergency. 


are Inserted in the preamble in the check and in the text before spelled out numbers, which represent texts from this list. Note 


e Insertion of numerals. Example: NR 1 A WIAW ARL 5 NEWINGTON CONN DEC 25 DONALD R SMITH AK 164 EAST 


NORTH RIVER CITY MO AA PHONE 733 3968 BT ARL FIFTY ARL SIXTY ONE BT DIANA AR. 






Everyone sate here. Please don't worry. 

Coming home as soon as possible. 

Am in ___ hospital. Receiving excellent care and 
recovering line. 

Only slight property damage here. Do not be 
concerned about disaster reports. 

Am moving to new location. Send no further mall 
or communication, Will inform you of new 
address when relocated. 

Will contact you as soon as possible. 

Please reply by Amateur Radio through the amateur 
delivering this message. This is a free public 
service. 

Need additional __ mobile or portable equipment 
for Immediate emergency use. 

Additional ___ radio operators needed to assist 
with emergency at this location. 

Please contact... Advise to standby and provide 
further emergency information, instructions or 
assistance. 

Establish Amateur Radio emergency communica- 
tions with ___ on —— MHz. 

Anxious to hear from you. No word in some time. 
Please contact me as soon as possible. 

Medical emergency situation exists here. 

Situation here becoming critical. Losses and 


damage from ___ increasing. 
Please advise your condition and what help 
Is needed. 


Property damage very severe in this area. 

REACT communications services also available. 
Establish REACT communications with ___ on 
channel —— 

Please contact me as soon as possible at __. 

Request health and welfare repon on... 

(State name, address and telephone number.) 

Temporarily stranded. Will need some assistance. 
Please contact me at ___ 

Search and Rescue assistance Is needed by local 
authorities here. Advise avallability. 

Need accurate Information on the extent and type 
of conditions now existing at your location. 
Please fumish this Information and reply without 
delay. 


TWENTY THREE Report at once the accessibility and best way to 


reach your location. 


TWENTY FOUR Evacuation of residents from this area urgently 


needed. Advise plans for help. 


Any message having life and death urgency to any per- 
son or group of persons, which Is transmitted by 
Amateur Radio in the absence of regular commercial 
facilities. This Includes official messages of welfare 
agencies during emergencies requesting supplies, 
materials or instructions vital to rellef of stricken 
populace in emergency areas. During normal times, it 
will be very rare. On CWIRTTY, this designation will 
always be spelled out. When in doubt, do not use it. 
Use abbreviation P on CW/RTTY. This classification is 
for (a) important messages having a specific time limit, 
(b) official messages not covered in the emergency 
Category, (c) press dispatches and emergency-related 
traffic not of the utmost urgency, and (d) notice of 
death or injury In a disaster area, personal or official. 
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TWENTY FIVE 


TWENTY SIX 


Furnish as soon as possible the weather conditions 
at your location. 

Help and care for evacuation of sick and injured 
from this location needed at once. 


Emergency/priority messages originating from official sources must 
carry the signature of the originating official. 


Group Two—Routine messages 


FORTY SIX 
FIFTY 

FIFTY ONE 
FIFTY TWO 
FIFTY THREE 
FIFTY FOUR 
FIFTY FIVE 
FIFTY SIX 


FIFTY SEVEN 
FIFTY EIGHT 


FIFTY NINE 


“SIXTY 
SIXTY ONE 


“SIXTY TWO 
SIXTY THREE 


SIXTY FOUR 
SIXTY FIVE 


SIXTY SIX 
SIXTY SEVEN 


SIXTY EIGHT 


Greetings on your birthday and best wisnes tor 
many more to come. 

Greetings by Amateur Radio. 

Greetings by Amateur Radio. This message is sent 
as a free public service by ham radio operators 
here at... Am having a wongertul time. 

Really enjoyed being with you. Looking forward to 
getting together again. 

Received your ——. It's appreciated; many thanks. 

Many thanks for your good wishes. 

Good news Is always welcome. Very delighted to 
hear about yours. 

Congratulations on your ___, a most worthy and 
deserved achievement. 

Wish we could be together. 

Have a wonderlul time. Let us know when you 
return. 

Congratulations on the new arrival. Hope mother 
and child are well. 

Wishing you the best of everything on ___. 

Wishing you a very merry Christmas and a happy 
New Year. 

Greetings and best wishes to you for a pleasant 
—— holiday season. 

Victory or defeat, our best wishes are with you. 
Hope you win. 

Arrived safely at ——. 

Arriving —— on ___. Please arrange to meet me 


there. 

DX QSLs are on hand for you at the ___ QSL 
Bureau. Send __ self-addressed envelopes. 
Your message number ____ undeliverable because 

of __. Please advise. 
Sorry to hear you are ill. Best wishes for a speedy 
recovery. 


*Can be used for all holidays. 
ARL NUMBERS SHOULD BE SPELLED OUT AT ALL TIMES. 


Source: The ARRL Operating Manual. Used by permission. 


WELFARE 


ROUTINE 


This classification, abbreviated w on CW/RTTY, reters 
to elther an inquiry as to the health and welfare of an 
individual In the disaster area or an advisory trom the 
disaster area that Indicates all is well. Welfare traffic is 
handled only after all emergency and priority traffic is 
cleared. The Red Cross equivalent to an incoming 
Welfare message is DWI (Disaster Welfare Inquiry). 
Most traffic in normal times will bear this designation. 
In disaster situations, traffic labeled Routine (R on 
CWIRTTY) should be handied last, or not at all when 
circuits are busy with higher precedence traftic 


Note—the precedence always follows the message number. For exam- 
ple, a message number may be 27 À on CW and “Two Zero Seven 
Routine" on phone. 


Source: The ARRL Operating Manual. Used by permission. 
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ARRL ON Signals for CW Net Use 


QNA* 


Answer in prearranged order. 

Act as relay Between __ and 

All net stations Copy. 
| have a message for all net stations. 

Net is Directed (controlled by net control 
station.) 

Entire net stand by. 

Net is Free (not controlled.) 

Take over as net control station. 

Your net frequency is High. 

Net stations report In. 
| am reporting into the net. (Follow-with a list 
of traffic or QRU.) 

Can you copy me? 

Transmit messages for _____ to 

Your net frequency is Low. 

You are QRMing the net. Stand by. 

Net control station is 
What station has net control? 

Station is leaving the net. 

Unable to copy you. 
Unable to copy mm 

Move frequency to and wait for —— 
to finish handling traffic. Then send him 
traffic for s 

Answer ___ and Receive traffic. 

Following Stations are in the net.” 
(Follow with list.) 
Request list of stations in the net. 

| request permission to leave the net for 

minutes. 
The net has traffic for you. Stand by. 


Establish contact with ______ on this frequency. 


If successful, move to and send him 


traffic for 
How do | route messages for 2 
You are excused from the net.” 
Request to be excused from the net. 
Shift to another frequency (or to kHz) 
to clear traffic with 5 
Zero beat your signal with mine. 


"For use only by the Net Control Station. 


Notes on Use of ON Signals 


The ON signals listed above are special ARAL signals 
for use in amateur CW nets only. They are not for use in 
Casual amateur conversation. Other meanings that may be 
used in other services do not apply. Do not use ON 
signals on phone nets. Say it with words. QN signals need 
not be followed by a question mark, even though the 
meaning may be interrogatory. 

These "Special ON Signals for New Use” originated in 
the late 1940s in the Michigan QMN Net, and were first 
known to Headquarters through the then head traffic 
honcho WBFX. Ev Battey, W1UE, then ARAL assistant 
communications manager, thought enough of them to print 
them in QST and later to make them standard for ARRL 
nets, with a few modilications. The original list was 
designed to make them easy to remember by association. 
For example, QNA meant "Answer in Alphabetical order," 
QNB meant “Act as relay Between..." ONC meant “All 
Net Copy," QND meant "Net is Directed," etc. Subsequent 
modifications have tended away from this very principle, 
however, in order that some of the less-used signals could 
be changed to another, more needed, use. 

Since the QN signals started being used by amateurs, 
international QN signals having entirely different meanings 
have been adopted. Concerned that this might make our 
use of QN signals with our own meanings at best obsolete, 
at worst illegal, ARRL informally queried FCC's legal 
branch. The opinion then was that no difficulty was fore- 
seen as long as we continued to use them only in amateur 
nets. 

Occasionally, a purist will insist that our use of QN 
signals for net purposes is illegal. Should anyone feel so 
strongly about it as to make a legal test, we might find 
ourselves deprived of their use. Until or unless we reach 
such an eventuality, however, let's continue to use them, 
and use them right. After all, we were using them first. 


Source: The ARRL Operating Manual. Used by permission. 


THE CODE BOOK 





79 


80 


THE CODE BOOK 


CHAPTER 8 


“Downsizing” is a familiar term these days in the business and governmental 
context. But have you ever considered downsizing your output power? Is routine HF 
Operating getting too easy? Then consider ORP. 

Clearly, no discussion of CW operating would be complete without a look at ORP, 
since CW is the preferred mode for such low-power operating. As stated earlier, CW 
tends to penetrate ORM and ORN much more effectively than SSB, which is particu- 
larly crucial with moderate signal levels. Also, CW operators are generally better listen- 
ers who are fundamentally more adept at using their receivers effectively to tune in less 
spectacular signals, especially under crowded band conditions. Indeed, some prodi- 
gious contest scores and DXCC country totals have been earned by QRP entrants, and 
many of the major contests have now created separate QRP-only categories. 

QRPers—those who operate with low power—take the name from the O-signal that 
refers to reducing power (see Q-signal list in Chapter 3). In amateur parlance, QRP is 
anything from five watts output down to ESP! By choice, QRPers enter a realm that 
requires operating skill, rather than raw RF power, to make contacts. And hence the 
appeal. Low-power operation is one of the last frontiers of the amateur radio hobby. 
Finesse is emphasized as opposed to cutting-edge technology or brute-force power. In 
essence, QRP harkens back to the early days of amateur radio when low-power contacts 
using simple, home-built equipment and wire antennas were the norm and not the 
exception. It’s also a way that many hams recapture their initial zest for the hobby; the 
idea of using five watts or less to work the world is a tremendous psychological rush! 


ADVANTAGES OF ORP 


QRP signals, although not knocking anyone's socks off, will be generally readable. 
Remember, the difference between QRP and 100 watts is only about three S units on 
your receiver's signal-strength meter. Admittedly, QRP operation, which requires both 
patience and tenacity, is not for everyone. But there are numerous advantages to forg- 
ing ahead into the ORP adventure. 


e reduced ORM on the often crowded CW subbands. 

e minimal chance of TVI/RFI. 

e sense of accomplishment and pride—ORP relies almost exclusively on operating 
skill. 

e encourages homebrewing; QRP rigs are relatively simple to build. 

e compact QRP rigs are compatible with mobile/portable operation. 
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Of course there is a drawback to QRP operation. Many times you won't be able to 
make that one-shot “kill” of the DX station. Or you might be crushed by kilowatt opera- 
tors with their overly aggressive operating technigues. But I work impressively strong 
ORP stations all the time in my own hamming: most stations will respond favorably to 
your ORP signal. 

But by the same token, during your initial attempts at using ORP, it will become 
maddening when the station you're calling doesn't come back to you (although that 
happens on high power too!). Remember, it takes time, experience, and lots of contacts 
at low-power levels to become proficient in the ORP arena. So don't give up. 

To circumvent some of the inherent frustration in the ORP game (and you should 
know going in that there will be some of that), consider some of these operating tech- 


nigues: 


e tune the band carefully, and listen attentively to determine how good band 
conditions are and what stations are on from what locations (sometimes rare DX 
stations call CQ and have no takers). 

e ifa band is wide open, you're in business. When a band is hot, you can work the 
world with QRP. But if band conditions are marginal, so will your ORP signal, so 
change bands to the highest open band at that time. Generally, the higher in 
frequency the better you'll get out (and the less QRN too). 

e stay away from savage, all-consuming pileups dominated by big guns which are 
problematic for QRP signals to break. 

e look for loud stations calling CO and call them. For the QRPer, calling CQ ona 
crowded band generally won't be productive. 

e be persistent and patient—if there is a station on you really want, and you feel 
you have a realistic chance to get him, keep plugging. 

e put up the most efficient antenna system you can—it’s important to squeeze the 
maximum effectiveness out of your watts. 

e operate contests—contests are high-volume situations where there is constant 
turnover, and contesters are skilled in communicating with loud and not-so-loud 
Stations. 

e use the QRP calling frequencies—gathering places where QRPers meet each 
other, make contacts, and share information. 
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ORP CW CALLING FREOUENCIES 


Band (meters) Frequency (kHz) 
160 1810 
80 3560 

3710 (Novice) 
7040 
7110 (Novice) 
7030 (Europe) 
10,106 
14,060 
21,060 
21,110 (Novice) 
24,900 
28,060 
28,110 (Novice) 





ORP EQUIPMENT 


The easiest way to get on ORP is to crank down the drive or RF output control on 
your transceiver until your wattmeter reads five or less watts output. Congratulations— 
you're now a ORPer! If you are going to operate ORP at home, it make sense to use 
your regular transceiver. ICOM, just to name one major manufacturer, usually outlines 
a convenient step-by-step process in their instruction manuals to make their rigs oper- 
ate bona fide ORP. 

As mentioned above, however, one of the best attributes of dedicated QRP rigs is 
that they tend to be much more compact that the typical 100-watt transceiver. So if you 
want to take advantage of size-friendly ORP gear, especially for traveling, camping, and 
so on, you do have several options, depending upon the contents of your wallet. 

Ten-Tec, Inc., of Sevierville, TN, was and is one of the leaders in commercially 
manufactured QRP rigs, with their excellent Argonaut series. You can pick up an earlier 
Argonaut (Models 505, 509, and 515) on the used market in the $300 to $500 range. Ten- 
Tec’s new and completely redesigned Argonaut II, containing many of the state-of-the- 
art features of regular transceivers, has a street price of $1200.00. 

Heathkit of Benton Harbor, MI, has made a final exit from the ham kit business but 
nonetheless the HW-8 and HW-9 ORP CW rigs still enjoy a good reputation among 
ORPers. The HW-8 covers five HF bands while the HW-9 covers all nine HF CW bands. 
They sell for about $85 and $200 respectively on the used market and either are condu- 
cive for bringing along on trips and so on. Because of a variety of glitches, the earlier 
HW-7 model was not a great performer, and although also available on the used mar- 
ket, is not recommended by QRP experts. 

MFJ Enterprises of Mississippi State, MS, sells tiny single-band CW transceivers 
(available in 40, 30, 20, 17, or 15 meter models) that can easily fit in your backpack or 
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briefcase. These rigs feature a superhet receiver, run up to five watts and sell for $179.95 
each. A host of accessories are also available. 

Some of the Japanese manufacturers such as Kenwood or Yaesu have in the past 
offered full-featured transceivers with all the advantages of modern technology except 
that they run ORP rather than 100 watts. The Kenwood TS-130V is an example. These 
are also worth investigating on the used market. 

For product review information, see the amateur journals such as OST and CO as 
well as The ARRL Radio Buyers Sourcebook (see recommended reading list) which is a 
compendium of equipment reviews from past issues of OST magazine. 

The amateur journals also regularly publish construction articles for QRP rigs. 
Generally, the circuits are simple and parts are easily obtainable, so they lend them- 
selves well to homebrewing. But please don’t undertake this kind of project unless you 
are technically competent. Also, check the ham magazines also for advertisements from 
entrepreneurs who sell either full-assembled rigs or kits containing instructions, sche- 
matics, circuit boards and parts for QRP transceivers that you build from scratch. 

There are many worthwhile books available for more detailed information on QRP. I 
particularly recommend K7YHA's Low Power Communications-Volume 1 (Tiare Publica- 
tions, 1992) and KR7L’s Your QRP Operating Companion (ARRL, 1992). See the recom- 
mended reading list elsewhere in this book. 


QRP IN THE CQWW 1992 


Is a kilowatt amplifier mandatory for competitive contesting? Many hams, myself 
included, are uneasy about jumping into the fray without big power; a kilowatt is 
almost like a science-fiction force field or wearing a suit of medieval body armor as a 
requisite for going into radio battle! But the CQ World-Wide DX Contest CW weekend 
was at hand, and what better opportunity to try out some ORP contesting, especially 
timely for some hands-on investigative reporting for this book. And the low-power 
categories are in the major contests are getting increasingly popular, so why not check it 
out. 

I figured Sunday would be better, with the pileups thinned out and the active sta- 
tions more desperate for new log entries. With a good-faith belief that my wattmeter 
was properly calibrated, I cranked down the drive control until the meter read 5 watts 
and I was cleared for takeoff. It was 1700 UTC, and 10, 15 and 20 meters were all open. 

I spent about three hours operating QRP on a casual basis (taking time off to listen to 
a psychic on a local AM talk show, for one thing—not inappropriate since, as men- 
tioned earlier, QRP starts at ESP!). In that time (again, not operating seriously) I made 
about 100 contacts with some 45 DXCC countries and all continents. Not bad with five 
watts and a tribander at 50 feet. 

Fifteen meters was my most productive band. But regardless of band, the drill was 
Td generally either get through on one call or not at all! And I did shy away from the 
gauntlet of unruly pileups (albeit I managed to get through to the 5U7 by timing my call 
at a lull in his pileup). 

Assuming I was a new ham starting out with a clean slate, I would have been half 
way towards my DXCC award. Sure, most of the contacts were with Europeans (only 
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natural considering the propagation path from this area), although I did work 5U7, 
KH6, and KHO, but couldn’t quite make it to the VS6 (which was frustrating since no 
one else was calling him at that time). Caribbean and South Americans multipliers were 
also snagged. I started on the low end of 10, called each contest station that appeared to 
be a likely candidate (i.e., loud and fast-paced) and when I got to the top of the band, I 
switched to 15 and than 20. 

Parenthetically, for me, contesting has for the most part been an all or nothing 
proposition. That is, I work the contest for the entire weekend full-throttle or I don’t 
operate at all. And I almost always make a marathon effort in the CQWW CW weekend. 
Not only did I discover through empirical research that QRP contesting is a viable 
activity, but also that it’s quite refreshing to just dabble in a contest and thereby avoid 
the usual punishing mind-and-body devastation associated with a full effort. Looking 
down that long, dark tunnel at the beginning of a major contest is often unsettling, not 
knowing if (or in what condition!) I’m going to make it to the other side. This time, a 
limited, relaxed effort “suited me” just fine, and without the body armor! 


LESS IS MORE 


For many, the idea of using five watts or less to facilitate worldwide communication 
brings back the thrill of their first QSOs when they were newly licensed. Establishing 
worldwide communications using power levels that would not even light a small 
household bulb is awe-inspiring. The challenge of using such ridiculously low output- 
power levels captures a part of every ham’s soul. How about yours? 


MFV' recent entry into the QRP market is a 
series of single-band ultra-compact CW 
transceivers (models are available for 40, 30, 
20, 17, and 15 meters). The 20-meter 
version is shown here. Each model features 
a superhet receiver with 8-pole crystal 
fitering, RIT, built-in speaker and headphone 
jack, five watts output and more. (photo 
courtesy MFJ, Inc.) 
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CHAPTER 9 


CU On the Lon Pad 


This book has attempted to introduce you to the recreational pleasure you can 
derive from operating CW on the ham bands. I sincerely hope this sampler will encour- 
age you to increase and expand your usage of your CW privileges. Or even try them for 
the first time. 

Before I forget, however, just for the record, CW is not merely a creature of HF. The 
low-end segments of the VHF bands, primarily 6 and 2 meters, are packed with so- 
called “weak signal” CW. And amateur satellites are loaded with substantial CW activ- 
ity. Check the reading list for information on both of these fascinating special interests. 

For those of you interested in a more scholarly approach to CW, I heartily recom- 
mend Morse Code: The Essential Language, by L. Peter Carron, Jr., W3DKV (ARRL, 1991). 
This superb book is an absolute must for anyone interesting in learning about the his- 
tory of the code as well as learning the code itself. It also contains a comprehensive 
bibliography and reference section. 

Are you new to the CW language? Well, I’ve tried to energize, exhort, and encour- 
age you to succeed and to take pride in your accomplishment. Remember these words 
of Thomas Edison, “If we all did the things we are capable of doing, we would literally 
astound ourselves.” 

If you have any comments concerning the material in this book, please write me at 
the mailing address listed in Chapter 2. Also, feel free to contact me if you are an equip- 
ment or software entrepreneur/vendor with a product for evaluation in a subsequent 
edition of this book. 

Of course, if you hear me in the CW subbands, which are at the low ends of each 
amateur band, particularly near the band edge where the CW activity intensifies, give 
me a call. Thats why I say CU (CW shorthand for “see you”) on the low end. When you 
listen, you'll quickly discover that the CW bands are packed with signals, contrary to 
some detractors. That's why I've tried in the preceding pages to put the issue to rest as 
to CW's present viability. 

Still doubtful? Sure, Morse code is often criticized as being antique, old-fashioned 
and low-tech. But I ask you (and thanks to W0/VK5FN for bringing this to my atten- 
tion), what could possibly be more high-tech than direct digital input to the brain by way 
of neurological audio ports? 

This is exactly what CW communication is, why it has been successful for so long, 
and why when the going gets tough, it will beat the more so-called “modern” modes 
every time! 
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